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ABSTRACT 

The stock market serves as a structured platform where public companies issue their stocks via initial public 

offerings, and traders buy and sell these stocks to realize profits. Its inherent dynamism and volatility pose 

significant challenges to predicting market trends accurately. The emergence of the COVID-19 pandemic 

has exacerbated these challenges. With the escalating global spread of COVID-19 cases, market volatility 

has reached unprecedented levels, rendering traditional trend prediction algorithms less effective due to 

their failure to incorporate the pandemic's impact on market dynamics. This study proposes an approach 

to augment the predictive capability of standard market prediction models by integrating COVID-19-

related factors. The analysis encompasses Decision Tree Regressor, Random Forest Regressor, and Support 

Vector Regressor (SVR) forecasting techniques. Given the substantial impact of COVID-19 on countries 

like the United States, India, and Russia, the prediction performance evaluation focuses on significant 

indices such as the S&P 500 Index, Nifty50 Index, and RTS Index. Assessment metrics include Root Mean 

Square Error (RMSE) and Mean Absolute Percentage Error (MAPE). Results demonstrate improved 

performance across all techniques when incorporating COVID-19 features. 

INTRODUCTION 

The stock market, a complex entity, is a dynamic system characterized by extreme volatility and 

constant dynamism. Influenced by numerous hidden factors and intricate relationships, it operates 

within a realm of high nonlinearity. Different theories attempt to explain its nature, with some 

suggesting that stock market movements are entirely random, as proposed by the Random Walk 

Theory. This theory posits that stock market movement is independent of its past, rendering it 

unpredictable. Conversely, theories like Mean Reversion argue that stock prices tend to gravitate 

towards an average price over time. Building upon this, Moving Average Reversion (MAR) 

contends that the average price aligns closely with the mean of past prices within a specific 

timeframe. Moreover, various technical analysts suggest that past data can be leveraged to make 

informed predictions that closely approximate actual values. 

The COVID-19 pandemic, an unprecedented global public health crisis triggered by the SARS-

CoV-2 virus, first emerged in the Wuhan region of China. Its adverse effects have been felt across 

more than 200 countries, precipitating lockdown measures and disrupting lives, jobs, and 

businesses. This led to a significant reduction in revenue for many companies, resulting in cash 

flow challenges and cascading effects on the economy. Economists have labelled COVID-19 as a 

Black Swan Event for the stock market, denoting its unexpected and catastrophic impact. Stocks 
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have experienced profound fluctuations, with some plummeting while others surging. Investors 

have grappled with the unpredictability of market prices during this unprecedented period. 

Traditional prediction techniques have faltered amidst the pandemic, delivering unreliable results 

due to their failure to account for the multifaceted impact of COVID-19 on the global landscape. 

This paper, recognizing the need for new approaches in stock market prediction, aims to evaluate 

the performance of such models by incorporating various COVID-19-related factors that have 

influenced stock market predictions. 

RESEARCH METHODOLOGY 

This section provides a detailed explanation of the methodology and techniques employed in our 

endeavour to enhance traditional stock market prediction algorithms for the prediction task. 

A. Our Approach 

 

Fig. 1. Difference in Approach 

With the escalating number of COVID-19 cases worldwide, market volatility has reached 

unprecedented levels. Consequently, traditional trend prediction algorithms have exhibited subpar 

performance due to their inability to account for the pandemic's impact on market trends. In our 

approach, we have integrated various features to capture the pandemic's effects, thereby enhancing 

the accuracy of our models in predicting trends. To validate our technique, we conducted tests 

using stock market data from three countries—the USA, India, and Russia—employing three 

traditional stock market prediction algorithms: Decision Tree Regressor, Random Forest 

Regressor, and Support Vector Regressor. 

Before model training, we combined standard stock market index attributes with COVID-19 

features. Additionally, we shifted the closing value column of our dataset by one field, enabling 

us to predict the index's closing value for the next day based on the current day's data. The dataset 

was split into an 80%-20% ratio for training and testing. Subsequently, we analyzed and compared 

the results obtained using our augmented features against those obtained using traditional features 

alone. 
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Dataset Description: 

COVID-19 has profoundly impacted over 200 countries globally, with the United States, India, 

and Russia most affected. Hence, our analysis focuses on predicting trends for the S&P 500 Index, 

Nifty50 Index, and RTS Index. 

Data Collection: 

Historical data for each trading day of the S&P 500 Index, Nifty50 Index, and RTS Index were 

obtained. The S&P 500 index comprises a weighted average of 500 large US companies, while the 

RTS Index reflects a weighted average of 50 Russian stocks listed on the Moscow Exchange. Data 

for these indices were sourced from Yahoo Finance. The Nifty50 Index represents a weighted 

average of the top 50 establishments in India and was obtained from the National Stock Exchange 

(NSE) website. Statistical COVID-19 data was collected from the World Health Organization 

(WHO) website, covering the timeframe from January 3, 2020, to December 30, 2020. 

Data Preprocessing: 

Before model analysis, preprocessing steps were undertaken. Missing values corresponding to 

weekends and holidays in the stock market index datasets were removed. Duplicate entries and 

other noises were also addressed. Data scaling was performed using the MinMaxScaler module 

from the sci-kit-learn framework, adjusting input feature values between 0 and 1. This scaling 

ensures consistency among feature vectors, mitigating the impact of data variations on model 

performance. Selected features include Date, Opening Price (OP), High Price (HP), Low Price 

(LP), Closing Price (CP), Shares Traded, Turnover, New Cases, Cumulative Cases, New Deaths, 

and Cumulative Deaths. 

RESULTS 

Root Mean Squared Error (RMSE) and Mean Absolute Percentage Error (MAPE) were employed 

to evaluate and compare the accuracy of our results, focusing on the variance between predicted 

and actual values. 

 

 

The table below highlights the best prediction results, with bold indicating the lowest values for 

RMSE and MAPE, indicating the model's better forecasting performance. Incorporating COVID-

19 features into our dataset leads to lower RMSE and MAPE values. 
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TABLE I. COMPARISON OF RESULTS 

 

 

Fig. 2. Decision Tree Regressor (India) 
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Fig. 3. Random Forest Regressor (India) 

 

Fig. 4. Support Vector Regressor (India) 

CONCLUSION 

From the above results, the following conclusions can be drawn: 

1. There exists a correlation between stock market trends and COVID-19 cases. 
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2. Utilizing the number of COVID-19 cases and deaths in a country enhances the prediction 

capability of the models. 
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