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market-sensitive news events. Employing a robust methodology that
integrates slope calculations, ANOVA, Tukey’s HSD tests, moving averages,
and standard deviation metrics, the study evaluates the differential impact of
these events on stock volatility. The findings reveal significant volatility, with
Apollo Hospitals demonstrating the highest levels of price variability. The
research highlights the profound influence of regulatory shifts, financial
performance metrics, and macroeconomic conditions on stock behavior.
These insights are pivotal for investors and financial analysts seeking to
navigate the complex dynamics of the healthcare market. The application of
moving averages further refines the analysis, offering a sophisticated lens
through which to assess and interpret market trends, ultimately enhancing
the strategic decision-making process within this critical sector.
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1. Introduction

Media can be regarded as the fourth pillar of democracy [1]. News and media are essential in
influencing public opinion and keeping society updated on current events. In our fast-paced world, a
variety of platforms—such as traditional newspapers, television, digital outlets, and social media—
offer immediate access to information. It aims to inform the public about important local, national,
and international happenings. This shift has changed the way we consume news, encouraging global
discussions and connecting different communities. However, the quick spread of information brings
concerns about accuracy, bias, and misinformation [2]. It's vital for consumers to assess sources
critically and interact with media responsibly, ensuring the public remains well-informed and capable
of navigating the complexities of contemporary life [3].
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The Nifty Healthcare Index, on India's National Stock Exchange, highlights the healthcare sector,
including pharmaceuticals, hospitals, diagnostics, and wellness services. It serves as a crucial
benchmark for investors by reflecting market sentiment and economic factors in healthcare.
Calculated using the free float market capitalization method, it adjusts for public trading shares,
determining each company's market value. The index value aggregates these capitalizations, with
regular rebalancing for stock splits, dividends, and company adjustments, ensuring accurate sector
representation [4]. Stock weightage is based on free float market capitalization, favoring larger
companies but capped to avoid over-concentration [5]. This diverse representation covers
pharmaceuticals, hospitals, and diagnostics, providing a comprehensive sector overview. Regular
evaluations ensure its continued relevance and precision. Investing in the Nifty Healthcare Index
typically involves mutual funds or ETFs that track the index. These funds provide liquidity, flexibility,
and diversification benefits, allowing easy access to the healthcare sector for retail investors.
Managed mutual funds offer professional expertise in portfolio management and stock selection
within the sector.

Healthcare stocks have gained prominence following the COVID-19 pandemic, emphasizing the
critical role of healthcare infrastructure and innovation [6]. Increased investor interest in
biotechnology, pharmaceuticals, medical equipment, and telemedicine reflects broader societal
trends prioritizing health and well-being. Media coverage significantly influences investor sentiment,
with positive news boosting stock prices and negative news causing declines. Post-COVID-19, there’s
a notable shift in personal health behaviors [7]. Individuals are prioritizing regular check-ups,
preventive care, and boosting immunity through healthier diets and exercise. Mental health
awareness has grown, with increased use of therapy and wellness resources. Telehealth services have
surged, providing convenient access to healthcare. People are committing to fitness routines,
nutritious home-cooked meals, and preventive measures like vaccinations. Overall, there’s a greater
focus on holistic well-being, reassessment of work-life balance, and stronger social connections to
enhance quality of life.

The objective of our work is to analyze the volatility of selected stocks from the Nifty Healthcare
Index in response to news events. By examining the fluctuations in stock prices relative to health-
related news coverage, we aim to identify patterns and assess the impact of media on stock market
performance within the healthcare sector. This analysis will provide insights into the sensitivity of
healthcare stocks to news, offering valuable information for investors and policymakers. In the
following sections, we discuss the relevant literature and the methodology of the study. Finally, we
present the discussion of the study to draw conclusions.

2. Literature review

This literature review examines the complex interplay of investor sentiment, health sector stock
volatility, and broader market dynamics, particularly in the context of crises. It explores how investor
psychology, influenced by factors such as media coverage and public mood, impacts stock market
fluctuations. The review analyzes research on the relationship between news and stock prices, with
a specific focus on the healthcare sector. By understanding these interconnections, this study aims
to provide insights into market behavior during times of crisis. The review is structured into two
sections: the impact of investor psychology on stock market behavior during crises and the general
relationship between news and stock market movements; and the specific influence of news on
health sector stocks.
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2.1 Health sector volatility and stock market psychology

Many researchers have attempted to understand the impact of investor psychology on stock
market behavior during crises and the frame the relationship between news and stock market
movements. To discuss a little, one can refer to the work of [8] where they examine how the outbreak
of COVID-19 affected investor sentiment and stock market volatility across different regions. They
also highlight the significant negative impact of the pandemic on investor psychology and stock
market returns, demonstrating a strong correlation between health crises and market behavior. In
addition, [9] explores investor psychology and stock market behavior during the initial phase of
COVID-19. It analyzes how investors in China, Japan, and the United States reacted to the pandemic,
highlighting differences and similarities across these markets. The research reveals that investor
sentiment was significantly impacted by the pandemic, with increased market volatility and changes
in investment strategies providing insights into how psychological factors influenced market behavior
during the crisis and suggests that understanding these dynamics is crucial for managing future
financial uncertainties. Similarly, [10] examines the psychological impact of the COVID-19 pandemic
on financial markets in the US and Europe. It highlights how investor behavior, market sentiment,
and stock market volatility were influenced by the pandemic. The research finds that negative news
and uncertainty significantly affected market dynamics, causing sharp declines and increased
volatility. The study underscores the importance of understanding psychological factors during crises
to better manage financial markets and mitigate adverse effects on the economy. Additionally, [11]
explores the relationship between COVID-19 fear and stock market volatility in ASEAN countries.
Analyzing data from various ASEAN stock markets, the research finds that heightened fear of the
pandemic significantly increased market volatility providing empirical evidence that investor
sentiment driven by COVID-19 news and developments plays a crucial role in market fluctuations.
These insights emphasize the need for policymakers and investors to consider psychological factors
when assessing market stability during global health crises. Moreover, [12] investigates the impact
of investor sentiments on stock markets during the COVID-19 pandemic. It examines how shifts in
investor emotions, such as fear and optimism, affected market volatility and stock prices. The
research highlights that negative investor sentiments led to increased market turbulence, while
positive sentiments contributed to brief market recoveries. The study underscores the significant role
of psychological factors in shaping market dynamics during the pandemic, offering insights into the
interplay between investor behavior and stock market fluctuations. Further, [13] analyze the
relationship between media-driven investor sentiment related to COVID-19 and stock market
volatility. They discovered that COVID-19 news increases uncertainty and market volatility.
Additionally, [14] state how behavioral finance factors, such as emotions and cognitive biases,
influence the US stock market, particularly the S&P 500. It provides a comprehensive analysis of how
psychological factors like loss aversion, overconfidence, and herding behavior contribute to market
anomalies and volatility. Moreover, [15] explores the impact of investor sentiment on stock market
volatility, using data from China's green stock markets. It shows how investor sentiments, particularly
those driven by internet and trading activities, significantly affect stock price movements, especially
during the COVID-19 pandemic.

2.2 Impact of news on stock market and healthcare sector
The influence of news on stock market dynamics is particularly profound in the healthcare sector,

where information about health crises, regulatory changes, and technological advancements can
trigger significant market reactions. Various studies have delved into this relationship to understand
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how news can drive investor behavior and market outcomes. For instance, [16] analyze how different
types of news events, including economic, political, and social news, influence the fluctuations in
stock market prices. They employ statistical methods to examine the correlation between news and
stock market movements, demonstrating that news plays a significant role in increasing or decreasing
market volatility. The study provides insights into the behavioral aspects of investors and the
importance of news in financial markets. Similarly, [17] examine the relationship between public
news and stock market prices, focusing on the S&P 500 index. The study investigates how different
types of news—both economic and non-economic—affect stock market volatility and returns. The
authors utilize a variety of statistical methods to analyze the sentiment and impact of news articles
on the stock market. They explore how positive and negative news sentiments correlate with market
movements and measure the immediate and lagged effects of news releases on stock prices. The
study also considers the role of trading volume and investor behavior in response to news.
Furthermore, [18] investigates the predictive power of financial news on stock returns, with a
particular focus on the distinction between Islamic and non-Islamic stocks. The study uses data from
both types of stocks to analyze whether financial news can serve as a reliable predictor of stock
returns. It explores how news sentiment and content impact market performance in different
contexts, considering the specific investment criteria of Islamic stocks, which are governed by Sharia
law. The findings suggest that financial news does have predictive value, but the strength and nature
of this relationship may vary between Islamic and non-Islamic stocks due to their differing financial
and ethical constraints. Moreover, [19] explore the effects of news on the stock prices of green firms
operating in emerging markets. It examines how various types of news, including environmental and
financial news, influence the market performance of companies that focus on sustainable and
environmentally friendly practices. The study investigates whether positive or negative news impacts
stock prices differently for green firms compared to their non-green counterparts. The results reveal
that news about environmental issues can significantly affect the stock prices of green firms,
highlighting the importance of media coverage and public perception in shaping market outcomes
for companies committed to sustainability in emerging markets. In addition, [20] investigates how
news affects stock price trends using a deep bidirectional Long Short-Term Memory (LSTM) model.
The study aims to understand the relationship between news sentiment and stock price movements
by leveraging advanced machine learning techniques. The bidirectional LSTM model is employed to
capture and analyze the temporal dependencies and contextual information in news data, providing
insights into how past and future news sentiments influence stock price trends. The findings
demonstrate that the deep bidirectional LSTM model can effectively predict stock price changes by
incorporating news information, offering a nuanced understanding of the impact of news on financial
markets. In another study, [21] examines how positive news affects stock market volatility by
analyzing various types of good news and their subsequent impact on market volatility, the research
seeks to understand whether positive news leads to increased or decreased market uncertainty. The
findings suggest that good news can have a significant impact on stock market volatility, potentially
reducing it by stabilizing market expectations or, conversely, increasing it if the news leads to
overreactions or speculative trading. It contributes to the broader understanding of how news
sentiment influences market dynamics and investor behavior. Likewise, [22] investigates how both
news and public sentiment influence stock price movements. The study explores the interplay
between news events—such as economic reports and corporate announcements—and the overall
mood of the public, which is often gauged through sentiment analysis of social media and news
articles. By analyzing these factors, the paper aims to determine how news and collective public
mood impact stock market fluctuations, investor behavior, and stock prices. The results reveal that
both news content and public sentiment significantly affect stock movements, with public mood
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playing a critical role in shaping market reactions and trends. Notably, [23] focuses on analyzing the
immediate and delayed impacts of news on stock prices, using sophisticated techniques to quantify
the effects of news sentiment and timing. By integrating various data sources and applying advanced
analytical models, the research examines how news timing influences market reactions, investor
behavior, and stock price volatility. The findings indicate that not only the content of the news but
also its timing plays a crucial role in shaping stock market movements, highlighting the importance
of news release schedules and investor responses in financial markets. Significantly, [24] analyze the
impact of the U.S. Affordable Care Act on various sectors of the healthcare industry. Using an event
study methodology, researchers examined stock price reactions of health insurance companies,
hospitals, and drug manufacturers to the law's passage. The findings indicate positive effects for
hospitals and brand-name drug makers, but negative impacts on health insurance companies and
generic drug manufacturers. Furthermore, [25] explores the use of machine learning to predict
healthcare sector stock prices. It investigates the impact of social media and financial news on stock
market behavior and develops predictive models using techniques like SVM and reinforcement
learning aiming to enhance the accuracy of stock price predictions by incorporating sentiment
analysis. Similarly, [26] explores the use of machine learning techniques to analyze and predict stock
prices in the healthcare sector. The research applies various machine learning models to historical
stock price data to forecast future trends and provide insights into market behavior. The findings
demonstrate that machine learning can effectively improve prediction accuracy for healthcare
stocks, offering valuable tools for investors to make informed decisions in a sector influenced by
complex factors such as policy changes and market dynamics. In addition, [27] examines the impact
of universal health coverage (UHC) healthcare systems on stock returns during the COVID-19
pandemic. It analyzes global stock indices to determine whether countries with UHC experienced
different stock market behaviors compared to those without. The research finds that UHC systems
generally provided more stability and less market volatility during the pandemic, suggesting that
comprehensive healthcare coverage might contribute to more stable stock returns by reducing
investor uncertainty and enhancing market confidence in times of crisis. Lastly, [28] discusses
implications for diversifying investors’ portfolios during epidemics and pandemics as well as for
companies in the health care industry This further consolidates the need to analyze the relationship
between news events and healthcare stocks.

3. Methodology and approach

The study utilizes annual daily data from the Nifty Healthcare Index, sourced from The Economic
Times, covering the period from January 2023 to December 2023. From the index, five stocks were
selected based on their sectoral distribution: Sun Pharma (21.15%), Dr. Reddy (10.04%), Cipla
(10.01%), Apollo Hospitals (8.02%), and Divis Laboratories (7.54%). The daily opening and closing
prices of these stocks and the index were recorded for analysis. The data employed in this study is
secondary in nature, obtained from The Economic Times. The daily closing prices of the Nifty
Healthcare Index and the five selected stocks were recorded. In order to calculate the relative change
in a particular stock price, we calculated the daily slope of the closing prices using the following
formula:

M= (x; —x1)/( (Y2 — Y1) (1)
where:

M represents the slope of the daily closing price,
Y, is the closing price of the stock on the current day,
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v, is the closing price of the stock on the previous day,
X, is the closing price of the Nifty Healthcare Index on the current day,
X, is the closing price of the Nifty Healthcare Index on the previous day.

The slope values for each of the five stocks were organized into separate columns based on the
dates of significant news events, labeled as A, B, C, D, and E. The mean of each table was then
calculated. To assess the volatility of the stocks in response to news events, a single-factor ANOVA
was conducted. The null hypothesis (HO) for the ANOVA test was that all group means are equal.
Following the ANOVA, Tukey’s HSD test was performed to determine which specific group means
were significantly different from each other. This methodology ensures a thorough analysis of the
volatility of the selected stocks in response to significant news events, providing insights into their
behavior under varying market conditions.

4. Results and discussions
In order to compare variances across the means of individual stocks, we analyze the data using
ANOVA. The findings from the ANOVA are depicted in Table 1.

Table 1
ANOVA Test Statistic
Source of Variation Sum of df Mean F Pvalue  Fcritical
Squares Square
Between the groups  143014089381.91 4 35753522345.4775 88909.4332 0 2.3896
Within the groups 203077762.8672 505 402134.1839
Total 143217167144.777 509

It is observed that the ANOVA analysis has yielded a high F statistic, indicating substantial
variability between the groups relative to the variability within the groups. The p-value was found to
be 0, signifying that the results are statistically significant. The mean square (MS) for between-group
variance was higher than that for within-group variance. Consequently, we reject the null hypothesis
that all group means are equal. This suggests that at least one stock's behavior is significantly
different from the others.

In order to further investigate and identify which specific stocks exhibit significant differences,
Tukey’s HSD Test has been performed through the following steps. To this purpose, we first
established the pairs of groups for comparison. For each pair, we calculated the absolute values of
the differences in their means. The Standard Error (SE) was determined from the ANOVA output using
the Mean Square Error (MSE) and the sample size for each group, denoted as n;. The equation for SE
is given by:

MSEg
nj

(2)

SEpnova =

Subsequently, we computed Tukey's g scores for each pair of groups using the formula for q. The
g score is given by the equation:

Absolute dif ference

(3)

qtukey - SE anova
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These g scores were then compared with the critical value from the q table for a significance level
of 5%, given that there are five groups and a denominator degree of freedom of 505 as indicated in
the ANOVA results. This comparison allowed us to assess whether the differences in means between
the pairs were statistically significant, thus providing insight into the relationships among the group
means.

Finally, compare the calculated g, ke, scores above with the q critical value for the given number
of groups, degree of freedom, and significance level. Here, the number of groups is 5 and the degree
of freedom of the denominator is 505 as can be seen under the df column in the Within Groups row
of the ANOVA section of the ANOVA test result. An excerpt of the g table for 5% significance level is

shown below.

df 2 3 < 5 6 7 8 9 10 11 12 13 14 15 16 17 13 19 20
26| 2.907 3.514 3.880 4.141 4.345 4511 4.652 4.773 4.880 4.975 5.061 5.139 5.211 5.277 5.339 5.396 5.450 5.500 5.548
27| 2.902 3.506 3.870 4.130 4.333 4.498 4.638 4.758 4.864 4959 5.044 5.122 5.193 5.259 5.320 5.377 5.430 5.480 5.528
28| 2.897 3.499 3.861 4.120 4.322 4.486 4.625 4.745 4.850 4.944 5.029 5.106 5.177 5.242 5.302 5.359 5.412 5.462 5.509
29| 2.892 3.493 3.853 4.111 4.311 4.475 4.613 4.732 4.837 4.930 5.014 5.091 5.161 5.226 5.286 5.342 5.395 5.445 5.491
30( 2.888 3.486 3.845 4.102 4.301 4.464 4.601 4.720 4.824 4917 5.001 5.077 5.147 5.211 5.271 5.327 5.379 5.429 5.475
31| 2.884 3.481 3.838 4.094 4.292 4.454 4.591 4.709 4.812 4.905 4.988 5.064 5.134 5.198 5.257 5.313 5.365 5.414 5.460
32| 2.881 3.475 3.832 4.086 4.284 4.445 4.581 4.698 4.802 4.894 4976 5.052 5.121 5.185 5.244 5.299 5.351 5.400 5.445
33| 2.877 3.470 3.825 4.079 4.276 4.436 4.572 4.689 4.791 4.883 4.965 5.040 5.109 5.173 5.232 5.287 5.338 5.386 5.432
34| 2.874 3.465 3.820 4.072 4.268 4.428 4.563 4.680 4.782 4.873 4955 5.030 5.098 5.161 5.220 5.275 5.326 5.374 5.420
35| 2.871 3.461 3.814 4.066 4.261 4.421 4.555 4.671 4.773 4.863 4.945 5.020 5.088 5.151 5.209 5.264 5.315 5.362 5.408
36/ 2.868 3.457 3.809 4.060 4.255 4.414 4547 4.663 4.764 4.855 4.936 5.010 5.078 5.141 5.199 5.253 5.304 5.352 5.397
37| 2.865 3.453 3.804 4.054 4.249 4.407 4.540 4.655 4.756 4.846 4.927 5.001 5.069 5.131 5.189 5.243 5.294 5.341 5.386
38| 2.863 3.449 3.799 4.049 4.243 4.400 4.533 4.648 4.749 4.838 4.919 4.993 5.060 5.122 5.180 5.234 5.284 5.331 5.376
39| 2.861 3.445 3.795 4.044 4.237 4.3954 4.527 4.641 4.741 4.831 4911 4.985 5.052 5.114 5.171 5.225 5.275 5.322 5.367
40| 2.858 3.442 3.791 4.039 4.232 4.388 4.521 4.634 4.735 4.824 4.904 4977 5.044 5.106 5.163 5.216 5.266 5.313 5.358
48| 2.843 3.420 3.764 4.008 4.197 4.351 4.481 4.592 4.690 4.777 4.856 4.927 4.993 5.053 5.109 5.161 5.210 5.256 5.299
60| 2.829 3.399 3.737 3.977 4.163 4.314 4.441 4,550 4.646 4.732 4.808 4.878 4.942 5.001 5.056 5.107 5.154 5.199 5.241
80| 2.814 3.377 3.711 3.947 4.129 4.277 4.402 4.509 4.603 4.686 4.761 4.829 4.892 4.949 5.003 5.052 5.099 5.142 5.183
120 2.800 3.356 3.685 3.917 4.096 4.241 4.363 4.468 4.560 4.641 4.714 4781 4.842 4.898 4.950 4.998 5.043 5.086 5.126
240| 2.786 3.335 3.659 3.887 4.063 4.205 4.324 4.427 4.517 4.596 4.668 4.733 4.792 4.847 4.897 4.944 4,988 5.030 5.069
infl 2772 3.314 3.633 3.858 4.030 4.170 4.286 4.387 4.474 4.552 4.622 4.685 4.743 A4.796 4.845 4.891 4.934 4.974 5.012

Fig. 1 Critical Values of Studentized Range Distribution (q) for Familywise (ALPHA=0.05)

The critical value for Tukey’s test at a 5% significance level was determined to be 3.858. Upon
comparing the calculated g scores for the pairs (Sunpharma vs. Dr. Reddy) and (Cipla vs. Apollo
Hospitals) against this critical value, it was found that both scores were less than 3.858. Consequently,
these results indicate that there are no significant differences between the means of these pairs. This
lack of statistical significance suggests that the groups compared do not exhibit meaningful variation
in their means, contributing to the understanding of the relationships among the tested groups.

Unfortunately, the analysis from Tukey's test did not allow for a definitive assessment of stock
volatility, as it was unable to determine whether the stock exhibited high or low volatility. To further
investigate the relationship between stock volatility and news events, we propose adopting a moving
average mechanism. This approach will facilitate a more comprehensive analysis of stock price
fluctuations over time, enabling us to better understand how news impacts volatility. By utilizing
moving averages, we aim to identify trends and patterns that may not be apparent through
traditional methods, ultimately enhancing our analysis of stock behavior in response to various news
stimuli.

In our study, we first collected the complete annual data for five major stocks. Focusing on specific
news dates, we computed the closing prices of these stocks on those dates. Subsequently, for each
news date, we calculated the moving average by taking the average of the closing prices from the
preceding five days. This moving average served as our predicted stock price. We then determined
the difference between the actual closing price on the news date and the predicted moving average.
These differences were plotted on a scatter plot, with a trend line representing the average of these
moving averages. This process was systematically repeated for each of the five stocks under
consideration.
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Fig. 2. Scatterplot of moving average analysis of the five stocks

The scatterplot shows the difference between the five-day moving average and closing price of
the day on which the news breakout. Primarily, this captures the immediate shift of the stock price
on the day of the release of the news. The blue line depicts the centerline for these deviations. The
scatterplots effectively visualize the relationships between news events and stock performance and
reveal patterns, including correlations between news events and stock price movements, as well as
deviations from moving averages.

To assess the volatility of each stock, we calculated the standard deviation for the differences
across all five stocks. This analysis provided insights into the price fluctuations in relation to the
predicted moving averages and helped quantify the volatility associated with each stock.

Standard deviation = \/%Z’i"zl(xi — )2 (4)

x; = Each individual stock value
u = Average stock value
N = Number of days

The study analyzed the volatility of stock prices for five major pharmaceutical companies:

Sunpharma, Dr. Reddy, Cipla, Apollo, and Divislab. Utilizing the standard deviation of daily stock price
changes as a measure of volatility, the analysis revealed that Apollo exhibited the highest level of
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volatility (standard deviation 89.43), followed by Dr. Reddy (standard deviation 88.24). In contrast,
Sunpharma showed the lowest volatility (standard deviation 14.08), with Cipla and Divislab displaying
moderate volatility levels of 22.78 and 78.07, respectively.

The substantial volatility observed in Apollo’s stock prices may be attributed to heightened
sensitivity to market news, including regulatory developments, financial performance reports, and
competitive pressures within the pharmaceutical industry. Furthermore, external factors such as
investor sentiment, macroeconomic conditions, and geopolitical events could have exacerbated the
fluctuations in Apollo's stock prices. The findings suggest that while Apollo presents significant
investment opportunities due to its dynamic price movements, it also entails a higher risk profile
compared to its peers in the sector.

The volatility of Apollo’s stock can be attributed to several interrelated factors, each of which has
a significant impact on investor behavior and market dynamics. Firstly, regulatory developments
often play a crucial role in the pharmaceutical sector. For instance, any approvals or rejections by the
Food and Drug Administration (FDA) or other regulatory bodies can lead to substantial stock price
fluctuations. An example includes the approval of a new drug, which could drive a positive spike in
stock prices due to anticipated revenue growth, whereas delays or rejections could result in sharp
declines. Secondly, financial performance reports significantly influence investor sentiment.
Quarterly earnings reports that exceed or fall short of market expectations can cause considerable
volatility. For example, if Apollo reports earnings that surpass analyst forecasts, it may lead to a surge
in stock prices due to increased investor confidence. Conversely, underperformance relative to
expectations can trigger sell-offs, amplifying volatility. Moreover, competitive pressures within the
industry can also lead to fluctuating stock prices. The introduction of generic versions of drugs or the
emergence of new competitors with similar products can erode market share and profitability,
leading to negative investor reactions. An instance of this could be a competitor launching a similar
drug at a lower price, which might prompt a decline in Apollo’s stock as investors anticipate reduced
future earnings. Additionally, external economic factors such as changes in interest rates, inflation,
and broader market trends can have a pronounced effect on Apollo's stock. For example, rising
interest rates might lead to reduced consumer spending on healthcare products, thereby impacting
the company's revenue and causing volatility in stock prices. Lastly, geopolitical events and
macroeconomic conditions, such as trade policies or global health crises, can induce volatility. The
COVID-19 pandemic serves as a prime example, where pharmaceutical stocks, including Apollo,
experienced significant volatility due to uncertainties regarding drug development, supply chain
disruptions, and fluctuating demand for healthcare services.

This research underscores the importance of understanding stock volatility in the context of
market reactions to news and external influences. The results provide valuable insights for investors
and financial analysts, highlighting the need for cautious investment strategies when dealing with
highly volatile stocks such as Apollo. Future studies could delve deeper into specific events or periods
that triggered significant volatility, offering a more granular understanding of the factors influencing
stock price dynamics in the pharmaceutical industry.

5. Conclusions and Limitations

The results of the ANOVA, Tukey’s HSD tests, Moving Average and Standard Deviation reveal
significant insights into the volatility of selected stocks within the Nifty Healthcare Index in response
to news events. The high F statistic and significant p-value from the ANOVA indicate substantial
variability between the stock groups, leading to the rejection of the null hypothesis that all group
means are equal. This suggests that certain stocks exhibit distinct behavior compared to others. The
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Tukey’s HSD test further elucidates these differences by identifying specific stocks that demonstrate
significant volatility. The analysis conducted using Tukey's test was inconclusive in assessing stock
volatility, as it failed to definitively classify the stock as having either high or low volatility. The moving
average was used as the predicted stock price, and the differences between the actual closing prices
on the news dates and the predicted values were plotted on a scatter plot. A trend line, representing
the average of these differences, was included to further visualize stock volatility. The standard
deviation was calculated to identify the stock with the highest volatility. Among the analyzed stocks,
Apollo Hospitals exhibited the greatest level of volatility.

Apollo Hospitals showed significant responses to news events, as evidenced by standard
deviation value. This indicates that this stock is more sensitive to market news, making it critical point
of focus for investors and analysts.

Conversely, Sunpharma, Dr. Reddy, Cipla and Divis Laboratories did not exhibit significant
differences, implying relative stability in their responses to news. This stability can be advantageous
for risk-averse investors seeking less volatile options within the healthcare sector. These findings
underscore the necessity of individualized analysis of stock behavior within an index, as aggregate
index trends may mask the diverse responses of constituent stocks. Future research could expand on
these results by exploring the underlying factors driving the differential sensitivity of these stocks,
such as company-specific news, sectoral dynamics, or broader market conditions. Such analyses
would provide deeper insights into strategic investment decision-making in the healthcare sector.

The study is limited by its reliance on secondary data from a single year, which may not capture
longer-term trends and variability. Additionally, the analysis is constrained to five stocks, potentially
limiting the generalizability of the findings to the entire Nifty Healthcare Index. Future research
should consider a broader time frame and a more comprehensive set of stocks to validate and extend
these findings, as well as explore underlying factors contributing to stock-specific responses.
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