Multidisciplinary International Journal http://www.mijournal.in

(M1J) 2022, Vol. No. 8, Jan-Dec e-ISSN: 2454-924X; p-ISSN: 2454-8103

The Covid-19 Effect: Correlating Pandemic
Metrics with Stock Market Fluctuations for
Enhanced Predictive Models

Shiven Dhawan

Modern School, Vasant Vihar, Delhi

ABSTRACT

The Covid-19 pandemic drastically reshaped global economies, with stock markets experiencing unprecedented
volatility. This research explores the correlation between the Covid-19 pandemic's progression and stock market
performance across multiple sectors. By analysing pandemic metrics—such as infection rates, mortality rates,
and government response—alongside stock market indices and company performances, we aim to understand the
depth of this correlation and its implications for stock market prediction algorithms. The findings indicate a
significant relationship between pandemic dynamics and market fluctuations, offering insights for enhancing
predictive models using pandemic-related data.

INTRODUCTION

The Covid-19 pandemic has had a significant impact on global markets, affecting economic activities, corporate
earnings, and investor confidence. As nations implemented lockdowns and restrictions to curb the spread of the
virus, businesses suffered, leading to a major decline in stock indices globally. However, the volatility also created
opportunities, as markets demonstrated both sharp declines and rapid recoveries.

Stock markets are influenced by various factors, including macroeconomic indicators, geopolitical events, and
financial performance. However, the unique nature of the Covid-19 pandemic, marked by health crises and
unprecedented government intervention, introduces new variables into the analysis. This study aims to investigate
the correlation between Covid-19 data (e.g., infection rates, lockdown measures) and stock market movements.

Research Objectives
e  Analyse the correlation between Covid-19 progression and stock market fluctuations.
e Explore how pandemic-related data can be utilized to improve stock market prediction algorithms.

e Investigate sector-specific market performance in relation to the pandemic.

LITERATURE REVIEW
Impact of Pandemics on Financial Markets

Historically, pandemics have caused significant economic disruptions. Studies show that the 1918 Spanish flu and
other health crises had short-term effects on financial markets but did not create long-term volatility. However,
Covid-19 differs in its global reach and prolonged impact on economies. According to Baker et al., the Covid-19
pandemic caused the largest market volatility since the 2008 financial crisis [1].
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Stock Market Reactions to External Shocks

The Efficient Market Hypothesis (EMH) posits that stock prices reflect all available information. However,
external shocks like pandemics challenge this notion as markets often respond irrationally to sudden changes in
investor sentiment. Studies on financial crises highlight that markets tend to overreact to negative news, especially
in uncertain times [2]. According to research by Zhang et al. [3], the financial markets showed unprecedented
volatility during the Covid-19 pandemic, with sectors like travel, hospitality, and energy experiencing substantial
declines, while healthcare and technology sectors saw unexpected gains.

Machine Learning in Stock Market Predictions

Machine learning algorithms have been increasingly applied to stock market predictions, with models using
historical price data, sentiment analysis, and macroeconomic indicators. During the pandemic, several models
integrated Covid-19 metrics to predict market trends. Research suggests that incorporating pandemic-related data
enhances predictive accuracy by accounting for real-time global health and economic disruptions [4]. Liu et al.
[5] demonstrated that hybrid models incorporating Covid-19 data could significantly improve predictive
capabilities, offering a new avenue for integrating external shocks in financial forecasting.

METHODOLOGY
Data Sources
To conduct the study, we used data from multiple sources:

e Covid-19 Data: We retrieved daily infection rates, mortality rates, and government response indexes
from the World Health Organization (WHO) and the Johns Hopkins University Covid-19 Dashboard.

o Stock Market Data: Historical stock data, including closing prices, market indices (S&P 500, Dow
Jones Industrial Average), and sectoral data, were obtained from financial platforms like Yahoo Finance
and Bloomberg.

Statistical Methods

We employed Pearson correlation analysis to quantify the relationship between Covid-19 metrics and stock market
indices. Additionally, we used regression models to explore whether infection rates and government responses
could predict stock market performance.

Model Development

To explore the potential of incorporating Covid-19 data into stock market prediction algorithms, we developed a
machine learning model. The model used Covid-19 metrics as input features, alongside traditional market
indicators such as historical prices and volume.

Sectoral Analysis

Different sectors were affected differently by the pandemic. We analyzed key sectors—healthcare, technology,
and energy—to evaluate their performance relative to Covid-19 progression.

RESULTS AND DISCUSSION
Correlation Between Covid-19 and Stock Market Performance

Table 1 below summarizes the Pearson correlation coefficients between Covid-19 metrics (daily infection rates,
mortality rates, government response index) and key stock market indices.
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Table 1: Correlation between Covid-19 metrics and stock market indices

Metric S&P 500 Dow Jones Industrial Average NASDAQ
Daily Infection Rate -0.52 -0.60 -0.47
Mortality Rate -0.45 -0.53 -0.42
Government Response Index 0.28 0.32 0.21

The analysis shows a strong negative correlation between infection rates and stock market performance, indicating
that higher infection rates led to sharp market declines. Mortality rates, while significant, had a smaller impact
compared to infection rates. The government response index (indicating the stringency of measures such as
lockdowns) was positively correlated with stock performance, reflecting the market's positive reaction to measures
aimed at controlling the virus.

Sectoral Impact

Table 2 outlines the sectoral performance during the pandemic, revealing the divergence between sectors.

Sector Average Performance During Pandemic (%) Correlation with Infection Rate
Healthcare +15 0.22
Technology +20 -0.10
Energy -35 -0.50

While the overall market declined, certain sectors like technology and healthcare showed resilience or even
positive growth. The healthcare sector benefitted from increased demand for medical supplies and treatments,
while technology companies experienced growth due to the shift toward remote work. The energy sector suffered
due to reduced demand for oil and gas as global travel plummeted.

Predictive Model Performance

The machine learning model, which incorporated Covid-19 metrics alongside traditional stock indicators,
demonstrated improved accuracy in predicting stock market movements during the pandemic period. The

inclusion of pandemic data helped the model account for external shocks, particularly during periods of heightened
market volatility.

Table 3 shows the model’s performance metrics compared to a traditional predictive model (without Covid-
19 data).

Model Type Accuracy Root Mean Squared Error (RMSE)
Traditional Predictive Model 68% 0.072

Covid-19 Augmented Model 80% 0.055
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CONCLUSION

This study establishes a significant correlation between Covid-19 metrics and stock market performance,
particularly highlighting the impact of infection rates on market volatility. Different sectors reacted uniquely, with
healthcare and technology outperforming other industries. Our predictive model, enhanced with Covid-19 data,
demonstrates improved accuracy, suggesting that future stock market prediction algorithms should integrate
external shocks like pandemics to enhance their robustness.

The findings of this research contribute to both the academic literature and practical applications in financial
forecasting. Incorporating pandemic-related data into prediction models can improve the accuracy of forecasting
in uncertain times, providing investors and financial analysts with better tools to navigate future crises.
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