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Abstract   

Globally, there is massive uptake and explosion of data and challenge is to address issues 

like scale, pace, velocity, variety, volume and complexity of this big data. Considering the 

recent epidemic in China, modeling of COVID-19 epidemic for cumulative number of in-

fected cases using data available in early phase was big challenge. Being COVID-19 pan-

demic during very short time span, it is very important to analyze the trend of these spread 

and infected cases. This chapter presents medical perspective of COVID-19 towards epi-

demiological triad and the study of state-of-the-art.  The main aim this chapter is to present 

different predictive analytics techniques available for trend analysis, different models and 

algorithms and their comparison. Finally, this chapter concludes with the prediction of 

COVID-19 using Prophet algorithm indicating more faster spread in short term. These pre-

dictions will be useful to government and healthcare communities to initiate appropriate 

measures to control this outbreak in time.  

Keywords: COVID-19, Predictive Analytics, Machine Learning, Prediction, Pan-

demic.  
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1 Introduction 

A novel human corona virus was originated from China in December 2019, 

causing a severe potentially fatal respiratory syndrome (COVID-19). The symp-

toms of COVID-19 may or may not be visual in infected individual hence spread 

rate can be faster as individual himself not aware of the infection [1]. Despite of 

the continuous efforts, the virus has managed to spread in most of the territories in 

the world; World Health Organization (WHO) has announced COVID-19 as Pan-

demic [2, 3]. Countries throughout the world working cooperatively and openly 

with one another and coming together as an united front in regards of efforts to 

bring this situation under control using available Information, Communication and 

Technologies (ICT). ICT need to be critically used to bring the situation under 

control and predictive analytics can be empowered using ICT services, tools and 

applications. ICT can empower epidemiological study to find the determinants, 

occurrence, and distribution of health and disease in a defined population in terms 

of COVID-19. 

As study [4] shows that, 5% to 80% of people are tested positive for SARS-

COV-2 may be asymptomatic. Predictive analysis using ICT plays an important 

role as some asymptomatic cases will become symptomatic over a period of time. 

Artificial Intelligence (AI) can be beneficial tool to fight against pandemic like 

COVID-19.  AI models can be used for estimating and predicting spread rate, AI 

also used in the past pandemics like Zika-virus in 2015. Due to accurate and fast 

predictions spread rate can be minimized by taking necessary precautionary action 

before the time.  

In nutshell, taking into consideration the current scenario a sad reality of the 

COVID-19 pandemic is that many people have been infected. As per the daily sit-

uation report of WHO as on April 09, 2020 the COVID-19 transmission scenario 

reports 1436198 confirmed cases with 85522 deaths globally. The main contribu-

tion of this chapter is comparison of various predictive analytics models and algo-

rithms and their applications to appropriate use cases. This study recommends 

Prophet Machine learning algorithm for prediction due to various reasons which 

are discussed in section 4 of this chapter. Another contribution of this study is to 

present various avenues to initiate high-quality research in biomedical science 

along with integrative approach of predictive analytics and mathematical model-

ing to control outbreak of any pandemic. In the view of above mentioned related 

issues we should also promote ecumenical and interfaith collaboration and peace-

ful coexistence during the COVID-19 pandemic. 

 

The main objectives of this chapter are as follows: 

1. To understand medical perspective of COVID-19 towards epidemio-

logical triad. 

2. To analyse state-of-the-art for different approaches and models used 

for forecasting and prediction. 

3. To understand various predictive analytics models and algorithm as 

well as their comparison with respect to the use cases. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 May 2020                   doi:10.20944/preprints202004.0257.v2

https://doi.org/10.20944/preprints202004.0257.v2


3 

4. To study the performance of Prophet Algorithm for prediction of 

COVID-19. 

 

The remainder of this chapter is organised as below. Section 2 presents medical 

perspective of COVID-19 in terms of its origin, most infected underline age group 

and transmission. Section 3 discusses the analysis of different studies available in 

the literature for predicting COVID-19. Section 4 presents various predictive ana-

lytics models, algorithms and their comparison. Finally, section 5 concludes the 

chapter with future outlook. 

2 Medical Perspectives 

The emergence of SARS-CoV-2 is confirmed from Wuhan’s Huanan Seafood 

market, China, but specific animal source still remains uncertain. There is uncer-

tainty regarding origin of SARS-CoV-2 [5]. The situation with SARS-CoV-2 is 

developing faster with the numbers of infected cases and death is increasing expo-

nentially. The unprecedented control measures taken have been effective in pre-

venting spreading of SARS CoV-2. Still, there is continued rise in number of cas-

es with infection of SARS CoV-2. Hence, it is essential to identify that the 

increase is due to infected cases before lockdown, due to community transmission; 

hospital acquired infection or spread within family. This should be determined ex-

perimentally, which may help in revealing the actual numbers of infected patients 

and asymptomatic carriers. 

 

Many studies have confirmed transmission amongst human of SARS-CoV-2 

[6, 7], but mechanism of transmission and pathogenesis in spreading in humans 

remains to be fully explored? During transmission from human to human, whether 

the pathogenicity of this virus is decreased with the increase in rate of transmis-

sion? If the transmission of this virus is declined, the outbreak may eventually 

end. Nevertheless, if there is continuous and effective transmission, SARS-CoV-2 

will develop into an additional human coronavirus which is community acquired. 

It is difficult to recognize and take further actions in patient with undefined and 

mild symptoms. Studying a group of asymptomatic infected cases, and follow 

them for their clinical presentation, titers of antibody and viral loads, will help in 

understanding about the number of subjects have symptoms later, whether viral 

shedding is actually less robust and how frequently asymptomatic carriers can 

transmit virus further. A study reported that asymptomatic infection is high 

(15.8%) in children under 10 years [8]. 

 

COVID-19 can be spread through respiratory droplets or due to close contact 

with the infected patients. SARS-CoV-2 was isolated from fecal samples of in-

fected patients, which supports the significance of feco-oral route in the transmis-

sion of SARS-CoV-2, but a WHO-China joint commission report has denied this 

route of transmission [9]. However, the likelihood of transmission of SARS-CoV-
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2 through human waste, contaminated water, aerosols and air conditioners cannot 

be underestimated,  this may have happened in case of Diamond Princess cruise 

ship, where there was widespread COVID-19 Infection [10] . Still, to confirm the 

role of feco-oral transmission of SARS-CoV-2, further studies will be required. 

Severe cases caused by infection of SARS-CoV-2 may develop neurological, res-

piratory, gastrointestinal and hepatic complications leading to mortality. Many 

Studies have reported low sense of smell and taste as a manifestation of COVID-

19 [11], but whether this is a unique feature of COVID-19 is uncertain. Till date 

we do not have definite anti-viral drug or vaccine for SARS-CoV-2. However, 

screening of new drug molecules may prove beneficial in treating COVID-19, 

which will have therapeutic effect. 

 

Globally there has been lot of progress in monitoring and control of disease 

spread. It is evident that, there are lot of uncertainties and questions regarding 

transmission mechanism, asymptomatic or subclinical patient’s virus shedding, 

origin of virus, virus pathogenesis, treatment, symptoms, etc. This highlights the 

need of integrative approach of predictive analytics and mathematical modeling 

with biological science, which may help government to take appropriate measures 

and method for future preparedness in fighting against this outbreak. In spite of 

rapid progression in research towards this outbreak, most of the studies are unable 

to suggest and guide effective measures to control this current situation. However, 

more high-quality research in biomedical science along with predictive analytics 

and mathematical modeling is warranted to manage public health crisis in short 

and long term.  

3 Related Works 

As per the Italy official release, there are total 27980 infected cases and 2158 

deaths of people who were positive of COVID-19 [12]. Due to rapid spread of 

COVID-19, in short time many studies have been carried out for prediction of 

trend and its impact. This section briefs about all such recent studies which are es-

sentially related to predictive analytics. Giulia Giordano et al. [12] proposes epi-

demic prediction model that compares infected density and the level of symptoms. 

Authors have proposed a SIDARTHE Model which helps to redefine reproduction 

number and simulation results also shows that the proposed model gives accurate 

results after comparing the findings with real data on the COVID-19 epidemic in 

Italy. Melanie Bannister at al. [13] presented an interesting study to establish the 

correlation of temperature and evidence of COVID-19 in Europe. Authors claim 

that, the seasonal variation; essentially in the temperature greatly impact the 

spread of COVID-19. Study states that, higher average temperature is potential 

candidate to limit the spread of COVID-19.  Lucia Russo et al. [14] presented a 

mechanism to find the first day of infections and predictions of COVID-19 in Ita-

ly. Depending upon proposed work, authors are able to estimate that the actual 

count of exposed cases of COVID-19. Vitaly Volpert et al. [15] nicely presented 
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the effect of quarantine model on the spread of coronavirus infection using data 

analytics. The main aim of this work is to present the assessment of placed quar-

antine mechanism using mathematical modeling. 

Albertine Weber et al. [16] presented the trend analysis of COVID-19 pandem-

ic in China using globally accepted SIR model in this study. The dataset used in 

this study is taken from Johns Hopkins University site for analysis and it is found 

that epidemic was contained in China. The basic aim of the study presented by 

Feng Zhang et al. [17] is to provide control measures to be considered internation-

ally for global control of this pandemic. The time frame of dataset is from 3-10 

February, 2020 and authors presented a time-series model to predict number of in-

fected cases and the turning point where the spread is at peak. Feasibility analysis 

of controlling COVID-19 spread by isolating infected cases and quarantine is pre-

sented by Joel Hellewell et al. [18]. The proposed probabilistic model presented in 

this study considered varied scenarios like initial infections, basic reoccur number, 

and probability of contacts traced and rate of clinical infections. The results show 

that, in epidemic situation, isolation of infected people and contact tracing is not 

sufficient to minimize the rate of spread. Modeling of COVID-19 epidemic in 

China for cumulative number of infected cases using data available in early phase 

based on differential equation is presented by Z. Liu et al. [19]. . Simulation re-

sults show that, if the restrictions would have been applied one week before, then 

there would have been significant reduction in the number of infected cases. 

Various ML models are discussed in the literature however for better accuracy 

deep leaning models can be used for better predictions [20, 21, 22]. Furthermore, 

predictions can be more accurate using active learning models in this multitudinal 

and multimodal data used for predictions instead of single type of data [23]. In ad-

dition to this, early forecasting of COVID-19 from small dataset is presented by 

Fong et al [24]. Simon James Fong et al. [25] have also proposed to use Compo-

site Monte-Carlo simulation forecasting method for helping government to initiate 

critical actions and decisions to control spread of novel coronavirus. Experimental 

results using deep learning-based composite Monte-Carlo with fuzzy rule induc-

tion shows that decision makers are benefited more in the form of better fitted 

Monte-Carlo outputs. 

 

All the studies discussed above are centric towards prediction and forecasting 

of COVID-19 based on short term data available on this pandemic. Literature 

shows that various mathematical and stochastic theory based approaches are used 

for estimation and prediction of spread rate of COVID-19. Most of the studies are 

giving expected predictions. There are so many predictive analysis models, such 

as Susceptible-Infection-Recovered (SIR) [26] and Hospital Impact Model for Ep-

idemics (CHIME) [27] which has been working from decades. The SIR models 

work best in the case where data is not dynamic. In COVID-19 there is frequent 

change in data hence learning model can be suitable for analysis of pandemic data 

like COVID-19.  Prediction of number of hospitals and facilities i.e. hospital beds, 

ventilators is also equally important. In the view of this, predictive Healthcare 

team developed COVID-19 CHIME model at Penn Medicine. These predictions 

can help hospitals to be prepared for worst case scenarios.  
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4 Predictive Analytics 

Predictive analytics is specialized branch of data analytics for making 

better predictions using past data and using analysis techniques which includes 

statistical and learning methods. Discovery of patterns in input data and anticipat-

ing what is likely to happen is the man objective of predictive analytics. Statistical 

analysis, predictive modeling and machine learning are three main pillars of pre-

dictive analytics. The main capabilities of predictive analytics are statistical anal-

ysis, predictive modeling, linear regression and logistic model.  

Selection of appropriate predictive model and algorithm decide how effi-

ciently we can make the better insights and useful decisions. Use case like hospital 

interested in prediction of number of patients likely to be admitted in intensive 

care unit in next seven days and prediction of fraud transaction for online banking 

provider might require different predictive analytics model than for predicting de-

faulter applicant for loan provider and predicting number of COVID-19 infected 

patient in next 10 days.  Selection of appropriate predictive model is based on 

what predictive question would you like to address and how optimization can be 

carried out using predictive algorithms. The major pillars of predictive analytics 

are listed below: 

1. Predictive Analytics Models  

2. Predictive Analytics Algorithms 

Predictive Analytics Models 

Classification models are best for decision problems where the answer is mere-

ly Yes or No. This model classifies data into multiple categories using past data 

and prediction of fraud transaction for online banking provider will come into this 

model. Clustering model arranges data into multiple logical groups based on some 

common attributes. An interesting use case for this model might be grouping of 

students into different logical buckets based on marks, city they come from in or-

der to decide the distribution of amount of effort for improving performance. 

Forecast model is another most popular predictive model and mainly applied to 

the use case where past numerical data is available to predict the value perfor-

mance metrics or new value using learning from past data. As stated earlier, fore-

casting number of COVID-19 infected patient in next 10 days will fit into this 

model. When dataset contains inconsistent data records, outlier models are most 

useful as these models can identify these inconsistent entries. Finding strange rec-

ords in insurance claim can be solved by this model. Time series model are used 

for short term predictions using data points collected from the past in time domain 

(i.e. based on time as input parameter). Collecting short term data from China epi-

demic and predicting the same for India can be solved using these models.  

Predictive Analytics Algorithms 
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Predictive analytics algorithms are either based on machine learning or deep 

learning. Machine learning algorithms are used when there is a need of classifica-

tion or clustering for prediction, decision or analysis. These algorithms are more 

suitable for structured data and can be linear or nonlinear in nature. Deep learning 

algorithms are subset of machine learning algorithms and more useful when there 

is a need of identification or to recognize something. These algorithms are more 

useful to bigger data like audio, video and images where machine learning algo-

rithms start underperforming. The predictive analytics is mainly driven by learn-

ing techniques and there are wide ranges of applications for disease prediction in 

healthcare community [28, 29]. Random forest algorithm is based on decision 

trees and used for both classification and regression purposes. This algorithm is 

more suitable for big data and uses bagging to avoid the errors. This model can 

address over fitting more effectively. Gradient boosted model is ensemble model 

of decision tress and used for classification. This model uses incremental model 

by building one tree at each time by correcting errors made by previously trained 

tree. In contrast, in random forest there is no relation amongst trees. K-means al-

gorithm works on unlabeled data and places new incoming data into logical 

groups based on some common feature. Consider the COVID-19 example where 

clusters are formed of various patients based on some severity of infection. K-

mean model is useful to put new incoming patient into appropriate cluster. This 

method is extremely useful in this growing pandemic of COVID-19 due to large 

number of cases. Prediction of mortality and spread rate plays very important role 

in pandemic disease like COVID-19, as based on this prediction precautionary 

measures can be taken by public, government and heath care systems. WE have 

used FBProphet [30] algorithm for training the model and predicting number of 

infected cases in next three months. We agree that there are many machine learn-

ing algorithms present in the literature. However, this study recommends Prophet 

Algorithm for better prediction because it is mainly open source algorithm giving 

more accurate prediction. As we are aware that in sudden pandemic likes COVID 

-19, adequate data is not available due to various reasons like duration and lack of 

required parameters for better prediction. Prophet algorithm enables better forecast 

and does not require dataset training in time series methods. The key features of 

this algorithm are it works more accurate for time series data and mainly used for 

prediction and capacity planning. Dataset can be referred from widely accepted 

sources like John Hopkins University and WHO. In this study, the dataset is re-

ferred from Kaggle where the statistics for this    COVID-19 pandemic is given in 

the form of features like State/province, country, latitude, longitude, Date, Con-

firmed infected, Deaths and Recovered. Out of these eight fields in the dataset and 

another feature of Profet is it does not require splitting of dataset wherein for fit-

ting it takes whole dataset for accurate results. Figure 1 and 2 shows the short term 

prediction of number of infected cases.  

 

Figure 1 and 2 shows the prediction of spread of COVID-19. The numbers of con-

firmed cases of COIVD-19 within respective duration are presented in the graph, 

X-axis presents the duration and Y-axis shows the number of CVOID-19 con-

firmed cases. ML model is trained for prediction based on the worldwide dataset 

retrieved from Github. Predictions shown in Figure 1 and shows that the con-
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firmed COVID-19 infected cases would be 1.6 million and 2.3 million by end of 

May and June respectively and hence can be concluded that with increasing dura-

tion spread of COVID-19 increasing and government should initiate appropriate 

control measures in time to regulate this pandemic.  

 

 

Fig. 1 Prediction of Confirmed cases till end of May 

 

 

 

Fig. 2 Prediction of Confirmed cases till end of June 

5 Conclusion 

Due to pandemic of Coronavirus and COVID-19, all countries are looking to-

wards mitigation plan to control the spread with the help some modeling tech-

niques. This research works aims to understand the complete medical perspective 

of this COVID-19 pandemic and how predictive analytics will empower the pre-
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dictions. Analysis of various predictive analytics methods available in the litera-

ture is presented in this chapter. We have also discussed and presented the com-

parative analysis of various predictive analytics models and algorithm by suggest-

ing more appropriate use cases for application. Out study indicate that, there is a 

need of thorough assessment of these predictive analytics algorithm based on type 

of question to be answered.  Application of Prophet predictive analytics algorithm 

on Kaggle dataset its predictions are also presented in this chapter.  Simulation re-

sult of this model shows that the confirmed COVID-19 infected cases would be 

1.6 million and 2.3 million by end of May and June respectively. We hope that 

these predictions will be also helpful to pharmaceutical companies to manufacture 

drugs in faster rate. 
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