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Prediction Of COVID-19 Severity by Applying Machine and Deep Learning Techniques 

 

 

 

 

Abstract: This project focuses on predicting the 

severity of COVID-19 by applying machine 

learning and deep learning techniques to processed 

textual and numerical data. The dataset, enhanced 

with a "Used Technologies" label, includes 

country-wise case statistics and descriptive 

information related to COVID-19. Natural 

Language Processing (NLP) techniques using 

NLTK were applied to clean and analyze text data. 

The textual information was then transformed into 

numerical form using TF-IDF vectorization, 

enabling the integration of text-based insights with 

structured numerical data. Subsequent analysis 

involved computing the distribution of technologies 

mentioned, and aggregating critical, active, and 

new case counts for each country. The dataset was 

split into training and testing subsets, and a 

Random Forest algorithm was implemented to 

predict COVID-19 severity indicators based on the 

available features. The trained model achieved an 

accuracy of 80%, as verified through confusion 

matrix evaluation.The study demonstrates the 

potential of combining text mining, statistical 

analysis, and machine learning models to predict 

the severity and spread of COVID-19. These 

insights can aid in early detection, policy planning, 

and resource allocation during pandemic scenarios. 

 

Introduction 

The COVID-19 pandemic posed an unprecedented 

global health challenge, leading to millions of 

infections and significant social and economic 

disruption. As the virus rapidly spread across 

countries, early prediction of its severity in patients 

and across regions became essential for effective 

healthcare response and resource management. 

With the increasing availability of real-time data 

and advancements in artificial intelligence, 

machine learning (ML) and deep learning (DL) 

models have emerged as powerful tools to analyze  

 

 

complex datasets and generate accurate predictions. 

These technologies offer the potential to forecast 

critical aspects such as the likelihood of severe 

cases, geographical spread, and healthcare resource 

needs. 

In this project, we explore a data-driven approach 

that leverages natural language processing (NLP) 

techniques along with ML algorithms to predict the 

severity of COVID-19 cases. Textual data related 

to COVID-19 was preprocessed using NLTK and 

converted into TF-IDF vectors to extract 

meaningful patterns. We then performed statistical 

analyses on country-wise data including new, 

active, and critical cases. A Random Forest 

classifier was trained on the processed dataset to 

predict the technologies used and infer potential 

severity trends. The model achieved an accuracy of 

80%, highlighting the effectiveness of ML in 

providing insights into pandemic trends and 

supporting informed decision-making. 

 

Literature Survey 

 

COVID-19 Severity Prediction Using Machine 

Learning Algorithms 

In this study, researchers used patient health 

records, including symptoms, comorbidities, and 

demographic information, to train machine learning 

models for predicting the severity of COVID-19. 

Techniques such as Decision Trees, Support Vector 

Machines, and Random Forests were applied. 

Among them, Random Forest achieved the highest 

accuracy in classifying patients into mild, 

moderate, or severe categories. This work 

demonstrated the feasibility of using ML for 

assisting in early triage and resource allocation 

during the pandemic. 
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Deep Learning Models for COVID-19 Diagnosis 

Using Chest X-rays 

A deep learning-based approach was proposed 

using Convolutional Neural Networks (CNNs) to 

analyze chest X-ray images and detect COVID-19 

infection levels. The model leveraged transfer 

learning with pre-trained architectures like VGG16 

and ResNet50. Results showed that CNNs can 

accurately classify severe COVID-19 cases with 

minimal preprocessing, highlighting the potential 

of deep learning in medical image analysis for 

rapid diagnosis and severity assessment. 

 

Natural Language Processing for COVID-19 

Research: A Review 

This review paper explored how NLP techniques 

were applied to COVID-19-related textual data, 

including social media, scientific articles, and 

clinical notes. It discussed methods like sentiment 

analysis, topic modeling, and TF-IDF for extracting 

useful insights. The paper emphasized how NLP 

helps identify public sentiment, misinformation 

trends, and even symptom descriptions, which can 

feed into predictive models for better pandemic 

response. 

 

Predicting Hospitalization Needs of COVID-19 

Patients Using AI 

A research team developed a machine learning 

system to predict whether COVID-19 patients 

would require hospitalization based on early 

symptom data and comorbidities. Using logistic 

regression and ensemble learning techniques, the 

system achieved over 85% accuracy in predicting 

hospitalization needs. The study underlined how 

predictive analytics can help manage hospital 

capacities during health crises. 

 

Hybrid Machine Learning Models for COVID-19 

Risk Prediction 

This paper proposed a hybrid approach combining 

machine learning and statistical methods to predict 

COVID-19 risk at both individual and community 

levels. It used data such as testing rates, mobility 

patterns, and demographic information. By 

integrating Random Forest with time-series 

forecasting models, it achieved robust predictions 

and was able to identify high-risk zones effectively. 

The hybrid model showed superior performance 

compared to single algorithm methods. 

 

 

Existing Method 

Existing methods for predicting the severity of 

COVID-19 primarily rely on traditional statistical 

techniques and standard machine learning 

algorithms. These approaches often use structured 

clinical data such as age, gender, symptoms, 

comorbidities, and vital signs to train models like 

Logistic Regression, Decision Trees, and Support 

Vector Machines. Additionally, some methods 

incorporate textual data using basic Natural 

Language Processing (NLP) techniques like Bag-

of-Words or TF-IDF to extract relevant features. 

However, these methods often fall short when 

dealing with complex, high-dimensional data or 

when required to capture deep contextual meaning 

from text. Furthermore, most traditional systems 

lack integration of both structured numeric data and 

unstructured textual data, limiting their predictive 

performance in real-world scenarios where a 

combination of both is essential for accurate 

severity classification. 

 

Proposed Method 

The proposed method integrates Natural Language 

Processing (NLP) with machine learning 

techniques to enhance the prediction of COVID-19 

severity by utilizing both textual and numerical 

data. Initially, text data related to COVID-19 is 

preprocessed using NLTK, including tokenization, 

stop word removal, and lemmatization. The cleaned 

text is then converted into numerical form using 

TF-IDF vectorization, allowing for meaningful 

representation of term importance. Alongside this, 

numerical features such as country-wise counts of 

new, active, and critical cases are analyzed. The 

combined feature set is used to train a Random 

Forest classifier, which learns patterns and 

correlations to accurately predict the severity and 
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associated technologies used in handling COVID-

19 cases. This hybrid approach improves the 

prediction accuracy and provides actionable 

insights by leveraging both unstructured and 

structured data. 

 

 

 

 

Results 

In this project as per your instructions we have 

added ‘Used Technologies’ label to entire dataset 

and below screen showing that output 

 

In above screen in last column you can see we have 

added ‘Technologies Used’ label in all columns. 

In this project we have used NLTK (natural 

language toolkit) for text analysis to process text 

data and then convert this text data into numeric 

vector called TF-IDF (term frequency inverse 

document frequency) which will replace all TEXT 

data with its average frequency. 

After performing text into numeric vector we have 

perform numeric analysis such as  

1) Finding count of each AI detection or 

technologies used 

2) Finding sum of all critical cases country 

wise 

3) Finding sum of all active cases country 

wise 

4) Finding sum of all NEW cases country 

wise 

5) Split dataset into train and test and then 

apply machine learning algorithm called 

Random Forest to build an AI model 

which can predict ‘Used Technologies’ for 

new test data 

6) After training we have evaluate random 

forest performance in terms of accuracy 

and confusion matrix 

SCREEN SHOTS 

Below are the output screen shots which we done 

in JUPYTER NOTEBOOK Python 

In each output screen we have wrote comments 

starting with # symbol in light blue colour text 

 

In above screen we are loading python classes and 

packages and then defining function to clean data 

and then defining stop words and word lematizers 

object 

 

In above screen we are reading and displaying 

dataset 
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In above screen we are finding count of each 

USED technologies and then plotting graph where 

x-axis contains technology name and y-axis 

contains count of that technology found in dataset 

 

In above screen we are performing numeric 

analysis such as finding total NEW CASES country 

and then plotting graph 

 

In above graph x-axis contains country name and y-

axis contains total NEW CASES found in those 

countries and similarly we find ACTIVE & 

CRITICAL cases   

 

Above screen showing analysis of ACTIVE cases 

and below is the graph 

 

In above graph we can see country wise active 

cases and below code showing analysis for 

CRITICAL cases 
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In above graph we can see critical cases analysis 

and in below screen we are performing TEXT 

analysis to read all text data and then convert to 

numeric vector 

 

In above screen we are reading entire text data and 

then finding names of different TECHNOLOGIES 

used and then displaying all those names and below 

screen showing VECTOR 

 

In above screen we have converted all textual data 

to numeric vector and this vector can be input 

machine learning algorithm to train a model and 

this model can be applied on NEW TEST data to 

predict USED TECHNOLGIES 

 

In above screen you can see code to train Random 

Forest algorithm and then trained Random Forest 

model can be applied on TEST data and then 

calculate prediction accuracy and confusion matrix 

 

In above screen in blue colour text you can see we 

got Random Forest accuracy as 80% and in 

confusion matrix graph x-axis contains 

PREDICTED classes and y-axis contains TRUE 

classes and in diagnol boxes we can see both 

predicted and true classes prediction are correct  

Conclusion 

In this project, we developed a hybrid machine 

learning framework to predict COVID-19 severity 

by combining text analysis with numerical data 

processing. Using NLP techniques such as 

tokenization, lemmatization, and TF-IDF 

vectorization, we effectively transformed 

unstructured text data into a format suitable for 

machine learning. The Random Forest algorithm 

was employed to train a predictive model, 

achieving 80% accuracy in identifying technologies 

used and assessing case severity across countries. 
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The integration of textual insights with numerical 

COVID-19 case data enabled a more holistic 

understanding of the pandemic’s impact. Overall, 

the proposed approach demonstrates the potential 

of combining machine learning and deep learning 

techniques for robust and accurate health crisis 

prediction and management. 
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