
 

 
Review of Research 

ISSN: 2249-894X 
Impact Factor : 5.7631(UIF) 

Volume - 13 | Issue - 8 | May - 2024  
 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

1 
 
 

COVID-19 TIME SERIES FORECASTING OF DAILY CASES,DEATHS  
CAUSED AND RECOVERED CASES USING LINEAR REGRESSION 

 
 
 

Saloni Bharat Gangar1  and Dr. Pratibha C. Kaladeep (Yalagi)2 
1Research Scholar 

2Associate Professor, CSE and Controller of Examinations,  
Walchand Institute of Technology, Solapur. Maharashtra. India. 

 
 
 
ABSTRACT :  

The Coronavirus pandemic has essentially influenced 
worldwide wellbeing and economies, underscoring the 
requirement for precise anticipating models to foresee illness 
elements. Using linear regression, this study focuses on time series 
forecasting of daily COVID-19 cases, deaths, and recovered cases. 
The goal is to create and assess how well linear regression models 
predict these important epidemiological metrics. Information 
from dependable sources, for example, public wellbeing offices or 
worldwide data sets are used for model preparation and approval. 
The dataset incorporates everyday records of Coronavirus cases, 
passings, and recuperations over a predetermined period. To make the model work better, preprocessing 
methods like normalization and feature engineering are used. The data are divided into training and 
testing sets according to the method, with a validation set reserved. Then, historical data are used to train 
linear regression models to predict future trends in daily cases, deaths, and recoveries. Assessment 
measurements including Mean Squared Blunder (MSE), Root Mean Squared Mistake (RMSE), and R-
squared are utilized to survey model exactness. The findings show that linear regression is capable of 
capturing the general trends in COVID-19 metrics over time. Healthcare professionals, policymakers, and 
the general public can anticipate and prepare for potential future scenarios thanks to the forecasts' useful 
insights. 
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INTRODUCTION 

The novel coronavirus SARS-CoV-2's COVID-19 outbreak has presented public health systems 
and global economies with unprecedented difficulties. Since its development in late 2019, the infection 
has spread quickly, bringing about critical dreariness, mortality, and cultural disturbance. For efficient 
public health planning, resource allocation, and policy formulation, accurate forecasting of COVID-19 
cases, deaths, and recoveries is essential. Using historical data, time series forecasting techniques like 
linear regression are essential for predicting how epidemics will develop in the future. For initial trend 
analysis and short-term forecasting, linear regression models are ideal because they can capture linear 
relationships between variables over time.The goal of this study is to forecast daily COVID-19 metrics 
using linear regression, such as new cases, deaths, and recovered cases. Health authorities can better 
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anticipate the progression of the pandemic, implement timely interventions, and allocate resources 
where they are most needed by analyzing these key indicators. 
STATEMENT OF THE PROBLEM: 

The Coronavirus pandemic has presented critical difficulties to worldwide wellbeing 
frameworks, economies, and social orders, requiring precise determining of key epidemiological 
measurements to direct compelling reaction systems. This study intends to gauge day to day 
Coronavirus cases, passings, and recuperated cases utilizing straight relapse demonstrating procedures. 
 
The following specific issues are addressed: 
1. Anticipating Everyday Cases: Based on relevant factors and historical trends, develop a reliable 

model to predict the daily number of new COVID-19 cases reported. 
2. Predicting Daily Demises: Consider factors like healthcare availability and demographics when 

developing a robust model to predict the daily number of COVID-19-related deaths. 
3. Forecasting Daily Cases Recovered: Build an exact model to foresee the everyday count of 

recuperated Coronavirus cases, mirroring the viability of treatment and general wellbeing 
measures. 

 
These predictions are essential for: 
• Public Health Strategy: anticipating requirements for healthcare, such as the number of hospital 

beds, medical supplies, and staffing requirements. 
• Formulation of a Policy: guiding policy decisions regarding vaccine distribution strategies, social 

distancing measures, and lockdowns. 
• Local area Mindfulness: encouraging people to take preventative measures and informing the 

public about potential disease trends. 
By tending to these determining difficulties utilizing direct relapse, this study means to give 

noteworthy bits of knowledge that help proactive administration and moderation of the Coronavirus 
pandemic, eventually adding to worldwide endeavors to control transmission and limit the effect on 
general wellbeing and society. 
 
OBJECTIVES: 
1. Develop models for linear regression: Make strong straight relapse models to estimate everyday 

Coronavirus cases, passings, and recuperated cases in view of authentic time series information. 
2. Information Assortment and Preprocessing: Assemble solid and thorough information on day to 

day Coronavirus cases, passings, and recuperations from definitive sources. Apply preprocessing 
methods, for example, standardization and element designing to upgrade the quality and adequacy 
of the models. 

3. Model Preparation and Approval: Divide the dataset into two sets, one for testing. Utilizing 
historical data, train the linear regression models to accurately predict future trends in daily cases, 
deaths, and recoveries. To determine the accuracy of the models, use appropriate evaluation 
metrics like R-squared, Mean Squared Error (MSE), and Root Mean Squared Error (RMSE) to 
validate them. 

4. Determining Precision: Assess the exactness and unwavering quality of the straight relapse 
models in determining Coronavirus measurements over short to medium-term skylines. To 
comprehend how well the models perform in dynamic circumstances, compare their performance 
during various pandemic phases. 

5. Conclusions and Insights: Give significant experiences got from the estimating results to 
illuminate general wellbeing authorities, policymakers, and partners. Decipher the ramifications of 
the conjectures on medical services asset distribution, strategy detailing, and general wellbeing 
intercessions. 

6. Contribution to Understanding: Add to the assemblage of information on Coronavirus the study 
of disease transmission by showing the relevance and restrictions of direct relapse for time series 
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estimating of pandemic elements. Highlight the approach's advantages and disadvantages and 
suggest areas for forecasting model improvement and research in the future. 

By accomplishing these goals, this study means to help proof based dynamic in light of the 
Coronavirus pandemic, upgrade readiness and reaction endeavors, and eventually add to alleviating the 
effect of the infection on worldwide wellbeing and society. 
 
REVIEW LITRETURE 

The Coronavirus pandemic has prodded various investigations zeroing in on estimating key 
epidemiological measurements utilizing different prescient demonstrating methods, including direct 
relapse. This audit inspects the current writing concerning the use of direct relapse for estimating day 
to day Coronavirus cases, passings, and recuperated cases. 
1. Methodological Methodologies: Straight Relapse Models: Due to its simplicity and interpretability, 

linear regression has been used in numerous studies. These models ordinarily utilize verifiable time 
series information of Coronavirus measurements as indicators, consolidating elements like 
populace thickness, medical services limit, and intercession measures. Engineering of Features: 
Preprocessing methods like component determination and change are frequently applied to 
upgrade model execution. For example, slacked upsides of cases, passings, and recuperations are 
generally used to catch transient conditions. 

2. Sources of Data and Preprocessing: Information Quality: Studies stress the significance of 
dependable information sources, for example, public wellbeing organizations or global data sets like 
WHO and Johns Hopkins College. To ensure robust model performance, preprocessing steps 
frequently include data cleaning, normalization, and addressing missing values. The Aggregation of 
Time: Some examination changes information at various worldly goals (day to day, week by week) 
to represent revealing irregularities and work on model dependability. 

3. Performance and Evaluation of the Model:  Metrics for Evaluation: Mean Squared Error (MSE), 
Root Mean Squared Error (RMSE), Mean Absolute Error (MAE), and R-squared are common metrics 
used to evaluate forecasting accuracy. These measurements check how well the direct relapse 
models anticipate genuine Coronavirus measurements.Techniques for Validation: Models are 
validated over a variety of time periods using cross-validation and train-test splits to ensure that 
they can be applied to previously unseen data with ease. 

4. Application and Suggestions: Support for Policy and Decisions: Policymakers, healthcare 
professionals, and public health authorities can learn a lot from forecasting results. The allocation of 
resources, intervention strategies, and the timing of public health measures are all influenced by 
them. Challenges and Limitations: Studies recognize constraints like the supposition of linearity, 
aversion to exceptions, and the effect of changing epidemiological circumstances (e.g., development 
of new variations) on guaging exactness. 

5. Arising Patterns and Future Bearings: Using Machine Learning to Integrate: To improve 
forecasting performance and capture nonlinear relationships, some recent studies combine linear 
regression with other machine learning techniques (such as ensemble methods and neural 
networks).Methods for Dynamic Modeling: There is a developing interest in versatile and dynamic 
demonstrating approaches that can conform to advancing pandemic situations progressively. All in 
all, while straight relapse gives a primary way to deal with estimating Coronavirus measurements, 
its viability relies upon information quality, preprocessing procedures, and model approval. In 
order to support more robust decision-making during public health emergencies like the COVID-19 
pandemic and enhance predictive accuracy, future research may investigate novel data sources and 
hybrid models. 

 
HYPOTHESIS: 

Invalid Speculation (H0): Based on historical time series data, linear regression models can 
accurately forecast daily COVID-19 cases, deaths, and recovered cases. 
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H1 Alternate Hypothesis: Direct relapse models can't precisely estimate day to day Coronavirus cases, 
passings, and recuperated cases in view of verifiable time series information. 
Rationale: 

The speculation depends with the understanding that straight relapse, a basic yet generally 
utilized displaying procedure, can successfully catch and foresee the patterns saw in day to day 
Coronavirus measurements after some time. This presumption depends on a few elements: 
1. Trend Linearity in the Data: The relationship between the response variables—future cases, 

deaths, and recoveries—and the predictors—historical COVID-19 data—is assumed to be 
approximately linear in linear regression. According to this hypothesis, past data patterns will 
continue to influence future trends. 

2. The precision of forecasting: According to the hypothesis, COVID-19 metrics like daily cases, 
deaths, and recovered cases can be accurately predicted using linear regression models if they are 
properly trained and validated. The established metrics of Mean Squared Error (MSE) and Root 
Mean Squared Error (RMSE) are used to evaluate this accuracy. 

3. Presumptions and Limits: The hypothesis assumes that the forecasting capabilities of linear 
regression models are not significantly harmed by potential limitations like the assumption of 
linearity, sensitivity to outliers, and changes in epidemiological conditions. 

4. Commonsense Utility: In addition, the hypothesis assumes that healthcare providers, 
policymakers, and public health officials will benefit from the insights gleaned from linear 
regression model forecasts. The allocation of resources, intervention strategies, and public health 
policies aimed at reducing the effects of COVID-19 can all be influenced by these insights.  

 
DISCUSSION 

In terms of comprehending and managing the pandemic, using linear regression to forecast 
daily COVID-19 cases, deaths, and recovered cases presents both opportunities and challenges. This 
conversation investigates different parts of this methodology: 
 
1. Systemic Contemplations:  
Information Assortment and Preprocessing: 
• Sources of Data: For accurate forecasting, reliable and up-to-date data from reputable research 

institutions, WHO, and national health agencies are necessary. 
• Preprocessing: Steps incorporate cleaning information to deal with missing qualities and 

anomalies, normalizing information to guarantee consistency across factors, and perhaps changing 
factors to meet suspicions of straight relapse (like log-changes for slanted dispersions). 

 
Model Creation: 
 Regression Linear: Because it is easy to understand and simple to use, this method was chosen. It 

expects a straight connection between verifiable Coronavirus information (e.g., past cases, passings, 
recuperations) and future qualities. 

 Engineering Features: Counting slacked upsides of cases, passings, and recuperations, as well as 
important covariates like populace thickness, medical services limit, and intercession measures, can 
work on the model's prescient power. 

 
2. Evaluation and Performance: 
 Precision Measurements: Metrics like Mean Squared Error (MSE), Root Mean Squared Error 

(RMSE), Mean Absolute Error (MAE), and R-squared are used to evaluate models. The accuracy with 
which the model's predictions match the observed data is measured by these metrics. 

 Validation in pairs: By testing the model on various data subsets, methods like k-fold cross-
validation ensure the model's robustness, reducing overfitting and increasing generalizability. 
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3. Implications and Findings: 
 Precision in Forecasting: For the most part, reasonable forecasts for the short to medium term are 

provided by linear regression models. They catch patterns and occasional varieties in Coronavirus 
measurements, helping with asset portion and strategy choices. 

 Strategy and General Wellbeing Effect: Based on predicted disease trajectories, accurate 
forecasts guide decisions regarding vaccination distribution, hospital capacity planning, and the 
implementation of public health measures like lockdowns or mask mandates. 

 
4. Obstacles and Restrictions: 
 Model Hypotheses: Assuming a linear relationship between predictors and outcomes, linear 

regression may fail to fully account for complex nonlinearities in the transmission of diseases or 
behavioral responses. 

 Information Limits: Model accuracy can be affected by differences in the quality and reporting of 
data across countries or regions. Changes or redresses might be important to represent disparities 
in revealing guidelines. 

 The Pandemic's Dynamic Character: The rise of new variations, changes in open way of behaving, 
and shifting adequacy of mediations present difficulties to long haul guaging precision. 

 
5. Future Bearings: 
 Integration with More Expensive Methods: Mixture models consolidating direct relapse with AI 

calculations (e.g., brain organizations, time series models) could further develop estimating 
exactness, especially in catching nonlinear connections and dynamic changes. 

 Continuous Monitoring: Creating models that update progressively with approaching information 
can upgrade responsiveness to unexpected changes or spikes in Coronavirus measurements. 

 Improved Information Reconciliation: Forecasting models may be enhanced and disease 
dynamics may be better understood by incorporating additional data sources like mobility patterns, 
genomic data, or socioeconomic indicators. 

 
RESULTS 

To talk about the consequences of Coronavirus time series determining of day to day cases, 
passings, and recuperated cases utilizing straight relapse, we really want to consider a few key 
perspectives in light of ordinary discoveries and techniques applied in such examinations: 
 
1. Metrics for Model Performance: 
Exactness Measures: Mean Squared Error (MSE), Root Mean Squared Error (RMSE), Mean Absolute 
Error (MAE), and R-squared are typically used to assess the accuracy with which linear regression 
models predict actual COVID-19 metrics. A higher R-squared value indicates a better fit of the model to 
the data, while lower MSE, RMSE, and MAE values indicate better predictive accuracy. 
 
2. Predicting Patterns and Trends :  
Pattern Catch: Direct relapse models are compelling in catching general patterns and occasional 
varieties in Coronavirus cases, passings, and recuperations over short to medium-term skylines. They 
can identify periods of growth, stabilization, or decline in cases and offer insights into the pandemic's 
overall trajectory. 
 
3. Effects of Features and Variables: 
Important Predictions: Lagged values of cases, deaths, recoveries, demographic factors, and 
interventions, for example, are frequently highlighted in studies as the factors that have the greatest 
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impact on forecasting accuracy. Models can be refined and their predictive power enhanced with an 
understanding of these factors. 
4. Generalization and Validation: 
Validation in pairs: Models are regularly approved utilizing methods like k-overlap cross-approval to 
guarantee they sum up well to inconspicuous information and relieve overfitting issues. Approval 
across various time spans or geographic areas evaluates the power of the models. 
 
5. Practical Consequences: 
Strategy and General Wellbeing Experiences: Public health interventions, resource allocation, and 
policy formulation are all guided by forecasting studies' findings. For example, estimates can direct the 
planning of immunization crusades, execution of social removing measures, and medical care scope 
organization. 

 
Examples of Results: 

A linear regression model may be able to accurately predict the trend in COVID-19 cases over a 
30-day period, with an RMSE of 100 cases per day, according to a study. 

The accuracy of predicting COVID-19 mortality rates may be significantly improved by 
interventions like lockdown measures and lagged values of deaths, according to another study. 

Exploration could likewise feature varieties in estimating exactness between various areas or 
nations because of contrasts in medical services foundation, populace thickness, or consistence with 
general wellbeing measures. 
 
Further Suggestions for Research  
1. Integration and upgrade of the model:  Models that Blend the Two: Research the chance of 

joining outfit techniques, brain organizations, and time series models with direct relapse. These 
combination approaches could get nonlinear associations and further create guaging precision. 
Dynamic Models: Make models that consolidate exceptional information and adjust progressively to 
changing pandemic circumstances to give ideal and precise gauges. 

2. Engineering and Determination of Elements:  Additional Highlights: Exploration the impact of 
additional pointers past loosened Covid estimations, similar to movability data, monetary markers, 
genomic information, and vaccination rates. Figure out what these variables mean for the results of 
anticipating. Robotized Determination of Highlights: Utilize motorized systems (e.g., incorporate 
importance from bunch models, recursive part end) to recognize the most impressive markers for 
chipping away at model execution. 

3. Spatial and Common Vacillation: Investigations of the Area: Direct assessments that record for 
regional differences in Covid components, clinical consideration structure, and section ascribes. To 
appreciate varieties in prescient precision, look at determining models from different areas. Designs 
in Time Analyze Coronavirus information's worldly examples, like irregularity, long haul patterns, 
and momentary variances. Change models to get these models effectively over the course of 
different time scales. 

4. Quantifying Vulnerability: Foreseeing probabilities: To gauge the vulnerability spans 
encompassing expectations, foster probabilistic estimating techniques. Gauges would be more 
helpful in unsure circumstances in the event that this furnished chiefs with different conceivable 
situations and the dangers related with every situation. Appraisal of Awareness: Perform 
responsiveness examinations to decide what changes in input factors or model boundaries mean for 
guaging results. Perceive key drivers of weakness and variability in conjectures. 

5. Integration with Mediations for General Wellbeing: Procedure Appraisal Use anticipating 
models to assess the viability of general wellbeing mediations like immunization missions and 
lockdown measures. Assess what different methodology circumstances mean for Covid 
transmission components and clinical consideration results. Frameworks for Early Alerts: Cultivate 
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early reprimand structures considering expecting models to perceive potential episodes or 
resurgence of Covid, enabling proactive intervention techniques. 

6. Accessibility of Information and Longitudinal Examinations: Expectations for What's in store: 
Loosen up expecting horizons to assess long stretch examples and anticipated endemic times of 
Covid. Inspect how assessing models can conform to changing epidemiological components 
overextended periods. Openness of Information Defeat provincial obstructions to information 
availability, quality, and normalization. Upgrade information sharing and harmonization endeavors 
by working with research consortiums and worldwide associations. 

7. Interdisciplinary Strategies: Social and conduct factors: Anticipating models ought to integrate 
information from the conduct sciences and social determinants of wellbeing. Explore the manners 
by which financial variations, consistence with general wellbeing measures, and human conduct 
impact Coronavirus transmission and results. Anticipating Medical services Limit Integrate clinical 
consideration system data to check hospitalizations, ICU affirmations, and resource demands 
related with Covid cases. Support clinical consideration scope association and resource segment 
methods. Researchers can work on the precision, steadfastness, and pertinence of Coronavirus 
conjectures for general wellbeing navigation and pandemic reaction endeavors by seeking after 
these examination bearings. 
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