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Abstract: This research delves into the intricacies of volatility within the Bombay Stock Exchange (BSE) 

context, specifically focusing on Pharmaceutical Companies (pre and post covid). Volatility, a fundamental 

aspect of financial markets, significantly impacts investment decisions and risk management strategies. This 

study employs diverse statistical tools, such as standard deviation, beta coefficients, and volatility indices, to 

analyses and interpret the fluctuation patterns in Equity Shares of handpicked Pharmaceutical Companies listed 

on the BSE. By scrutinizing historical stock price data and employing robust analytical techniques, the study 

aims to unravel distinct volatility trends within these Pharmaceuticals. The findings aim to offer investors, 

market analysts, and stakeholder valuable insights into the dynamics of volatility within the Pharma segment of 

the BSE, empowering them to make informed decisions and devise effective risk mitigation strategies in the 

Indian stock market landscape. 
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Introduction: 

This study examines the volatility trends of pharmaceutical companies listed on the Bombay Stock Exchange 

(BSE) across pre- and post-COVID-19 periods. Volatility, a key risk indicator, is assessed using statistical tools 

such as standard deviation and variance. Both historical and implied volatility are analysed to understand price 

fluctuations and market expectations. The study considers external factors like economic indicators and global 

events, alongside internal triggers such as earnings, regulatory approvals, and management decisions. 

Volatility indices (e.g., India VIX), correlation with sectoral indices, and technical indicators like Bollinger 

Bands and ATR are employed to provide a comprehensive volatility profile. Event-driven volatility due to news 

and announcements is highlighted as a critical element affecting investor behaviour. The analysis supports risk 

mitigation strategies, including portfolio diversification and hedging, making it a valuable reference for traders 

and investors navigating the dynamic pharmaceutical sector in BSE post-pandemic. 
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Statment Of Problem: 

This research delves into the intricacies of volatility within the Bombay Stock Exchange (BSE) context, 

specifically focusing on Pharmaceutical Companies (pre and post covid-19). Volatility, a fundamental aspect of 

financial markets, significantly impacts investment decisions and risk management strategies. This study 

employs diverse statistical tools, such as standard deviation, beta coefficients, and volatility indices, to analyses 

and interpret the fluctuation patterns in Equity Shares of handpicked Pharmaceutical Companies listed on the 

BSE. By scrutinizing historical stock price data and employing robust analytical techniques, the study aims to 

unravel distinct volatility trends within these Pharmaceuticals. The findings aim to offer investors, market 

analysts, and stakeholder valuable insights into the dynamics of volatility within the Pharma segment of the 

BSE, empowering them to make informed decisions and devise effective risk mitigation strategies in the Indian 

stock market landscape. 

    

     Objective: 

• To assess and compare the historical volatility of selected pharmaceutical companies’ equity shares over a 

specified period. 

• To analyze and examine the correlations between selected pharmaceutical companies’ stock returns and explore 

the fundamental factors influencing volatility. 

• To identify patterns or trends in the volatility of pharmaceutical equity shares and explore their 

implications for investors. 

• To assess and find out whether pharmaceutical companies exhibit higher or lower volatility compared to 

the overall market. 

 

Scope: 

Analyzing the volatility of selected pharmaceutical companies (pre and post covid-19) in the BSE (Bombay 

Stock Exchange) involves: 

• Assessing factors that contribute to price fluctuations. 

• Consider historical price movements, earning reports, market trends and industry news to gauge 

volatility. 

• Utilize statistical measures like standard deviation and beta for a comprehensive analysis. 

• External factors such as economic indicators and global events can impact Pharma stock volatility. 

 

 Limitations: 

      Analyzing the volatility of selected pharmaceutical companies in the Bombay Stock     Exchange (BSE) 

comes with several challenges: 

• Pharmaceutical companies are highly regulated, and changes in regulations can affect drug approvals, pricing, 

and market access, causing volatility. 
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• The success or failure of clinical trials can lead to substantial market reactions, as it directly influences a 

company’s product pipeline and revenue potential. 

• When key patents expire, generic competition can erode market share and profitability, leading to market 

volatility for pharmaceutical companies. 

• Governments and payers often push for lower drug prices, impacting pharmaceutical companies’ revenue 

streams and causing market fluctuations. 

• Any disruptions in the pharmaceutical supply chain, such as manufacturing issues or logistics problems, can 

affect product availability and financial performance. 

• Shifts in healthcare policies, especially those related to drug reimbursement and pricing, can lead to 

uncertainties and market volatility for pharmaceutical companies. 

 Company Details: 

Basic Details of Selected Pharmaceutical Companies 

S. No Company Name Headquarters 
Year of 

Establishment 
Core Business Area 

1 Ajanta Pharma Limited Mumbai, Maharashtra 1973 
Formulation and marketing of 

generic pharmaceuticals 

2 
Aurobindo Pharma 

Limited 
Hyderabad, Telangana 1986 

APIs, generic drugs, and 

specialty formulations 

3 
Dr. Reddy’s Laboratories 

Limited 
Hyderabad, Telangana 1984 

Branded & generic drugs, 

biotechnology, APIs 

4 
GlaxoSmithKline 

Pharmaceuticals Ltd 
Mumbai, Maharashtra 

1924 (India 

presence) 

Vaccines, pharmaceuticals, and 

consumer healthcare 

5 
Glenmark 

Pharmaceuticals Limited 
Mumbai, Maharashtra 1977 

Branded generics, APIs, and 

novel drug discovery 

6 Lupin Limited Mumbai, Maharashtra 1968 
Generic and branded 

formulations, APIs 

7 Pfizer Limited (India) Mumbai, Maharashtra 
1950 (India 

listing) 

Prescription drugs, vaccines, 

and consumer healthcare 

8 
Sun Pharmaceutical 

Industries Limited 
Mumbai, Maharashtra 1983 

Specialty generics, APIs, and 

branded formulations 

9 
Torrent Pharmaceuticals 

Limited 
Ahmedabad, Gujarat 1959 

Cardiovascular, CNS, 

gastroenterology, anti-infectives 

10 
Zydus Lifesciences 

Limited (Cadila) 
Ahmedabad, Gujarat 1952 

Generics, biosimilars, vaccines, 

and wellness products 
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Review Of Literature: 

Mironiuc et al. (2022) conducted a multi-country study examining how volatility in R&D investment influenced 

investor responses in pharmaceutical stocks, highlighting the sector's sensitivity to innovation expenditure. 

Rehan et al. (2022) analyzed the short-term stress caused by COVID-19 on global stock indices and found a 

sharp increase in volatility during the early stages of the pandemic. Sarkar and Tripathi (2021) explored whether 

economic strength could buffer against COVID-induced stock market fluctuations, concluding that nations with 

stronger fundamentals experienced comparatively lower volatility. Guru and Das (2020) applied GARCH 

modeling to Indian pharmaceutical stocks, revealing heightened volatility but also indicating consistent risk–

return relationships that suggested sectoral resilience. In a related analysis, Davidescu et al. (2023) employed 

DCC-GARCH techniques to identify structural changes in biopharmaceutical stock volatility patterns during the 

pandemic. Olayemi and Ganu (2022) studied stock markets in the Asia-Pacific region, confirming that COVID-

19 had a direct and significant impact on regional financial volatility, driven by government policies and 

infection trends. Panda and Mishra (2024) further expanded on this by analyzing developed economies and 

reporting the presence of volatility clustering, especially during repeated pandemic waves. Chai and Basher 

(2023) examined Sweden's pharmaceutical sector and concluded that it exhibited safe-haven characteristics, as 

investors gravitated toward healthcare stocks amidst broader market instability. From a behavioral finance 

perspective, Aslam et al. (2022) investigated how psychological factors such as fear and herd behavior 

exacerbated market fluctuations in global healthcare equities. Finally, Franzolini et al. (2022) applied change-

point detection models to U.S. stock markets and observed structural breaks in industry interdependencies 

caused by pandemic-related shocks 

 

Research Methodology: 

Secondary Data: 

Secondary data is the data that has already been collected through primary sources and made readily available 

for researchers to use for their own research. It is a type of data that has already been collected in the past. A 

researcher may have collected the data for a particular project, then made it available to be used by another 

researcher. The data may also have been collected for general use with no specific research purpose like in the 

case of the national census. Data classified as secondary for research may be said to be primary for another 

research. This is the case when data is being reused, making it primary data for the first research and secondary 

data for the second research it is being used for. 

 

  Source: 

The data for this research has been obtained from the official website of the Bombay Stock Exchange (BSE) 

www.bseindia.com. 

 

Time Period: 

The data collection and analysis for this study encompass the period from 2019 to 2023. This five-year span is 

strategically chosen to capture a significant and recent timeframe within the context of the Bombay Stock 

Exchange (BSE). 

 

 

http://www.bseindia.com/
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Tools Used: 

Descriptive statistics is a branch of statistics focused on summarizing and describing the characteristics of a 

dataset. It involves techniques that help organize, summarize, and present data in a way that is informative and 

easy to understand. Unlike inferential statistics, descriptive statistics do not make predictions or inferences about 

the population from which the data was drawn. Instead, they provide a clear and concise overview of the key 

features of the dataset. 

 

Standard Deviation: 

Standard deviation is a statistical measure that quantifies the amount of variation or dispersion in a set of data 

points relative to the mean. In the field of econometrics, it is commonly used to assess the volatility or risk 

associated with an economic variable. A higher standard deviation indicates that the data points are more spread 

out, signifying greater uncertainty or risk. 

Variance: 

Variance is another measure of dispersion that represents the average of the squared differences from the mean. 

It is closely related to standard deviation, with standard deviation being the square root of the variance. In 

econometrics, variance helps in understanding the extent to which data points differ from the mean, offering 

insights into the stability or variability of a variable over time. 

Covariance: 

Covariance is a statistical metric that evaluates the degree to which two variables change together. A positive 

covariance means that the variables tend to move in the same direction, while a negative covariance indicates 

that they move in opposite directions. In econometrics, covariance is used to analyse the relationship between 

two economic variables, though it does not provide information on the strength or exact nature of the 

relationship, which leads to the use of correlation. 

ALPHA (Α): 

In the context of finance and econometrics, alpha (α) represents the excess return of an investment compared to 

a benchmark index or model, such as the Capital Asset Pricing Model (CAPM). A positive alpha indicates that 

the investment has outperformed the market, whereas a negative alpha suggests underperformance. 

BETA (Β): 

Beta is a measure that indicates the systematic risk or volatility of an investment in comparison to the overall 

market. It reflects how sensitive an investment's returns are to changes in the market. A beta of 1 suggests that 

the investment's returns move in tandem with the market, while a beta greater than 1 indicates higher volatility 

and a beta less than 1 suggests lower volatility. In the CAPM, beta is used to estimate the expected return of an 

investment based on its risk relative to the market. 
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    ANSLYSIS AND INTERPRETATION OF DATA: 

TABLE 1: Indicates the volatility report of the company Ajanta Pharma Limited for 7 years from 2017-

2023: 

Basis Year Standard 

Deviation 

Variance Alpha Beta 

 

Pre Covid 

2017 9.846745758 96.95840202 0.492878586 2.151333669 

2018 9.655287501 93.22457672 2.47788779 1.962414227 

2019 6.004044118 36.04854577 4.143108543 -1.283291419 

Covid 2020 6.514983289 42.44500726 0.859356016 -0.285018566 

2021 4.949439432 24.49695069 0.108717499 -0.298345456 

Post Covid 2022 5.293167683 28.01762412 -2.133924946 0.717371494 

2023 4.321117562 18.67205698 2.179249018 0.813276616 

 

Interpretation: 

The data suggests that before the onset of Covid, the investment had relatively higher volatility and positive 

market performance, as indicated by increasing standard deviation and alpha values from 2017 to 2019. During 

the Covid period, there was a decrease in both volatility and market performance, as seen in the lower standard 

deviation and negative alpha values in 2020 and 2021. However, post-Covid, there seems to be a rebound in 

market performance with decreasing volatility, as evidenced by the rising alpha and decreasing standard 

deviation from 2022 to 2023, indicating potential recovery and stabilization in the investment landscape. 

Additionally, the beta values indicate that the investment has generally exhibited higher volatility compared to 

the market before Covid, becoming less volatile during Covid, and then slightly increasing its volatility post-

Covid, suggesting varying degrees of risk exposure over the analyzed periods. 

TABLE 2: Indicates the Volatility report of the company Aurobindo Pharma Limited for 7 years from 2017-

2023: 

 

Interpretation: 

The data presents the performance metrics of an investment over three distinct periods: pre- COVID, COVID, 

and post-COVID. Throughout these periods, significant fluctuations are observed in both risk and returns. Pre-
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COVID years exhibit moderate to high volatility, with a notable positive alpha and beta indicating 

outperformance relative to the market. Conversely, the COVID period shows increased volatility and negative 

alpha, suggesting underperformance during the crisis. Post-COVID, volatility remains moderate, with a 

negative alpha indicating continued underperformance, although beta suggests a closer alignment with market 

movements. Overall, the data underscores the impact of external events, such as the COVID-19 pandemic, on 

investment performance and highlights the importance of adaptive strategies in navigating market uncertainties. 

 

TABLE 3: Indicates the Volatility report of the company Dr. Reddy’s Laboratories Limited for 7 years from 

2017-2023: 

 

Interpretation: 

The data presents the volatility (standard deviation) and risk (variance) of a financial asset over three distinct 

periods: pre-COVID, COVID, and post-COVID. It also includes measures of performance, namely alpha and 

beta, which indicate the asset's return relative to a benchmark index. Pre-COVID, the asset showed negative 

alpha, suggesting underperformance against the benchmark, but had a beta greater than 1, indicating higher 

volatility compared to the market. During the COVID period, there was a significant increase in volatility and 

variance, alongside positive alpha, suggesting the asset outperformed the benchmark despite heightened market 

uncertainty. Post-COVID, volatility decreased, and while alpha remained close to zero, beta indicated lower 

volatility compared to the market, reflecting potential stabilization. Overall, the data underscores the impact of 

external events like the COVID-19 pandemic on financial markets and the varying performance and risk profiles 

of assets across different market conditions. 

TABLE 4: Indicates the Volatility annual report of the company GlaxoSmithKline Pharmaceuticals Limited for 

7 years from 2017-2023: 
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Interpretation: 

The data illustrates significant market volatility during the COVID-19 pandemic, as evidenced by the notably 

higher standard deviations and variances in 2020 compared to pre and post-COVID years. Pre-COVID, the 

market showed relatively stable returns with moderate alpha and beta values. However, during COVID, there 

was a notable shift in alpha, indicating potential outperformance relative to the market index, albeit with 

increased risk as indicated by the elevated beta. Post-COVID, while volatility remained elevated in 2023 

compared to pre-COVID years, there was a rebound in alpha and beta towards more stable levels, suggesting 

potential recovery and normalization in market conditions. 

TABLE 5: Indicates the Volatility report of the company Glenmark Pharmaceuticals Limited for 7 years from 

2017-2023: 

 

Interpretation: 

The data provided suggests a notable impact of the COVID-19 pandemic on the financial landscape. Pre-

COVID years exhibited higher volatility, with standard deviations ranging from 6.74 to 8.37. However, post-

COVID years show a decrease in volatility, with standard deviations dropping to 2.34 and 3.69 in 2020 and 

2022, respectively. Interestingly, while alpha values fluctuated, beta values indicate a shift towards a more risk-

averse market post- COVID, as seen from decreasing beta coefficients from pre-COVID to post-COVID years, 

suggesting a potential change in investor behavior and market dynamics. Overall, the data implies a significant 

reshaping of market trends and risk perceptions following the onset of the pandemic. 

TABLE 6: Indicates the Volatility report of the company Lupin Limited for 7 years from 2017- 2023: 

 

Interpretation: 

The data suggests a significant shift in market dynamics before, during, and after the COVID- 19 pandemic. 

Pre-COVID years exhibit higher volatility, with decreasing standard deviation over time. Notably, the years 

2017 and 2019 demonstrate negative alpha, indicating underperformance relative to the benchmark. Conversely, 
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post-COVID years display lower volatility, particularly evident in 2022, along with consistently positive alphas, 

indicating outperformance. Beta values throughout suggest a varying degree of sensitivity to market movements, 

with a notable decrease during the COVID period, suggesting reduced market correlation. Overall, these trends 

underscore the impact of the pandemic on market behavior and the subsequent adjustments in investment 

strategies. 

TABLE 7: Indicates the Volatility report of the company Pfizer Limited for 7 years from 2017- 2023: 

 

Interpretation: 

The data presents a clear shift in market dynamics before, during, and after the Covid period. Before Covid, the 

market exhibited high volatility, particularly in 2018, with alpha indicating outperformance relative to the 

benchmark and a negative beta suggesting a counter-cyclical nature. During Covid, volatility decreased 

significantly, but so did alpha, suggesting a challenging period for outperformance. Post-Covid, volatility 

remained low, with both alpha and beta indicating more moderate performance relative to the benchmark, 

reflecting a period of stabilization and adjustment in the market. Overall, the data underscores the profound 

impact of the Covid period on market behavior, with subsequent adjustments evident in the post-Covid period. 

TABLE 8: Indicates the Volatility report of the company Sun Pharmaceutical Industries Limited for 7 years 

from 2017-2023: 

 

Interpretation: 

The data presents a clear shift in market dynamics before, during, and after the Covid period. Pre-Covid, the 

market exhibited high volatility with increasing standard deviation and variance over the years, coupled with 

fluctuating alpha and beta values. During the Covid period, there was a noticeable decrease in volatility 

compared to pre-Covid levels, as indicated by lower standard deviation and variance figures. Interestingly, 

alpha values were predominantly negative during this period, suggesting underperformance relative to the 

market, while beta remained relatively stable. Post-Covid, there was a further decrease in volatility, with both 
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standard deviation and variance declining. Alpha values also stabilized around zero, indicating a return to 

market performance, while beta remained relatively consistent. Overall, the data reflects the impact of the Covid 

pandemic on market behavior and subsequent stabilization in the post-Covid period, with fluctuations in both 

alpha and beta values reflecting changing market conditions. 

TABLE 9: Indicates the Volatility report of the company Torrent Pharmaceuticals Limited for 7 years from 

2017-2023: 

 

Interpretation: 

The data presents a clear shift in market dynamics before, during, and after the Covid period. Pre-Covid years 

demonstrated higher volatility, with decreasing standard deviation and variance over the years. Notably, alpha 

values were positive, indicating returns above the benchmark, while beta values suggest high market sensitivity. 

During Covid, although volatility decreased compared to pre-Covid years, alpha remained positive in 2020 but 

decreased significantly in 2021, indicating challenges in outperforming the market. Post- Covid years show a 

mix of volatility levels, with alpha turning negative in 2022, possibly indicating market underperformance, 

while beta values suggest varying degrees of market sensitivity. Overall, the data underscores the impact of 

Covid on market behavior, with implications for risk and return expectations across different periods. 

TABLE 10: Indicates the Volatility report of the company Zydus Lifesciences Limited for 7 years from 2017-

2023: 

 

Interpretation: 

The data shows the volatility of investment returns over different periods, notably pre- COVID, during COVID, 

and post-COVID. Pre-COVID, the market exhibited relatively high volatility, with alpha indicating 

underperformance compared to the benchmark but a high beta suggesting strong correlation with market 

movements. During COVID, there was a significant increase in volatility, reflected in higher standard deviation 

and variance. Despite a positive alpha, beta suggests lower correlation with the market during this period. Post-

COVID, while volatility remained elevated, there was a notable improvement in alpha and beta, indicating 
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better performance and market correlation compared to the pre-COVID period. Overall, the data underscores the 

impact of COVID on investment dynamics, with fluctuations in performance and correlation with market 

movements across different phases. 

Findins And Suggestions: 

   Findings: 

• Ajanta Pharma Ltd: Exhibited fluctuating performance across all phases; volatility reduced post-COVID, 

indicating recovery signs. 

• Aurobindo Pharma Ltd: Showed high volatility and negative alpha during COVID; partial stability observed 

post-COVID. 

• Dr. Reddy’s Laboratories Ltd: Experienced disruptions during COVID; volatility decreased post-COVID, 

suggesting stabilization. 

• GlaxoSmithKline Pharma Ltd: Significant pandemic impact in 2020; resilience evident in 2022–2023 with 

reduced volatility. 

• Glenmark Pharma Ltd: Mixed trends with sharp declines during COVID; gradual post-pandemic recovery 

noted. 

• Lupin Ltd: High volatility during COVID; post-COVID trends show partial recovery and shifting investment 

strategies. 

• Pfizer Ltd: Experienced reduced volatility during and after COVID, indicating a stabilizing trend. 

• Sun Pharma Ltd: Saw extreme volatility during the pandemic; post-COVID period marked by improved 

performance. 

• Torrent Pharma Ltd: Substantial volatility during COVID; signs of stabilization and growth in the post-COVID 

period. 

• Zydus Lifesciences Ltd: Notable volatility during COVID; performance improved post-pandemic with better 

correlation to market recovery. 

• Overall Trend: Risk-return charts highlight clear disruption during COVID and uneven yet improving recovery 

post-COVID. 

 

Suggestions: 

• Enhance risk management frameworks to navigate volatility across market phases. 

• Encourage adaptive investment strategies, considering sector-specific pandemic impacts. 

• Use historical volatility patterns to inform recovery-focused policy and portfolio decisions. 

• Pharmaceutical firms should increase resilience through R&D investment, operational agility, and supply chain 

adjustments. 

• Continued monitoring of post-COVID performance is essential for evaluating long-term recovery and stability. 
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Conclusion: 

In examining the volatility analysis of selected pharmaceutical companies in the BSE, several key insights have 

emerged. Firstly, it is evident that the pharmaceutical sector of the BSE is subject to considerable fluctuations in 

volatility. This volatility can be attributed to various factors such as market dynamics, economic conditions, and 

industry-specific variables. Secondly, while volatility presents challenges for investors and stakeholders, it also 

offers opportunities for informed decision-making and strategic planning. By understanding and effectively 

managing volatility, investors can potentially capitalize on market movements and optimize their investment 

portfolios. Furthermore, the volatility analysis highlights the importance of comprehensive risk management 

strategies for pharmaceutical companies operating in the BSE. Implementing robust risk mitigation measures, 

diversifying portfolios, and staying informed about market trends are essential for navigating through volatile 

market conditions successfully. Additionally, stakeholders should leverage advanced analytical tools and 

techniques to forecast volatility patterns and make informed investment decisions. 
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