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Abstract:

This research paper delves into the application of statistical measures, specifically standard deviation and
coefficient of variation, as powerful tools for analysing the volatility and risk associated with stock
investments over a period of 252 trading days. By meticulously examining these metrics, investors can gain
deeper insights into the fluctuation patterns and relative risk levels of individual stocks, thereby making
informed decisions to optimize their investment portfolios. Through comprehensive data analysis and
interpretation, this study aims to shed light on the significance of these statistical measures in guiding
investment strategies and maximizing returns in dynamic financial markets.
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Relevance of Key terms used in the research paper:

1. Standard Deviation: In India, standard deviation is extensively used in financial analysis and risk
management. Investment firms and financial institutions calculate the standard deviation of stock
returns or market indices to assess the volatility of investments. For example, when investing in
mutual funds or stocks, investors consider the standard deviation of returns to evaluate the risk
associated with different investment options.

2. Coefficient of Variation: The coefficient of variation is widely used by investors and analysts in India
to compare the risk-adjusted returns of various investment opportunities. For instance, when
selecting between different mutual funds or asset classes, investors may calculate the coefficient of
variation to determine which option offers better risk-adjusted performance relative to its expected
return.

3. Stock Analysis: Stock analysis is crucial for investors in India seeking to make informed investment
decisions in the dynamic equity markets. Retail investors, institutional investors, and analysts analyse
financial statements, industry trends, company performance, and market dynamics to identify
undervalued stocks or growth opportunities. Various stock analysis tools, research reports, and
online platforms are available to assist investors in India in conducting thorough stock analysis.

4. Volatility: Volatility is a significant consideration for investors in India, especially in the context of
equity and derivative markets. Traders and investors monitor volatility levels using indicators such
as the India VIX (Volatility Index) to gauge market sentiment and assess the potential risk of price

IJCRT24A4532 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | n311


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

fluctuations. Volatility-based trading strategies, such as volatility arbitrage or option trading, are also
prevalent among Indian investors.

5. Risk Management: Risk management is paramount for individuals, businesses, and financial
institutions operating in India's diverse and dynamic economic environment. Companies implement
risk management practices to mitigate exposure to various risks, including market risk, credit risk,
liquidity risk, and operational risk. In the financial sector, banks and insurance companies in India
employ sophisticated risk management frameworks and regulatory compliance measures to
safeguard against systemic risks and protect stakeholders' interests.

6. Investment Strategy: Indian investors adopt various investment strategies tailored to their financial
goals, risk tolerance, and investment horizon. Long-term investors may opt for strategies such as
systematic investment plans (SIPs) in mutual funds or diversified equity portfolios to achieve wealth
accumulation over time. Conversely, short-term traders may employ momentum trading, swing
trading, or sector rotation strategies to capitalize on market trends and price movements.

7. Financial Markets: India boasts a robust and vibrant financial market ecosystem encompassing
equity markets, bond markets, commodity markets, and currency markets. The National Stock
Exchange (NSE) and Bombay Stock Exchange (BSE) serve as primary platforms for equity trading,
while the Reserve Bank of India (RBI) oversees the bond market and monetary policy. The Multi
Commodity Exchange (MCX) and National Commodity & Derivatives Exchange (NCDEX) facilitate
commodity trading, contributing to price discovery and risk management in agricultural and
industrial commodities.

8. Portfolio Optimization: Portfolio optimization techniques are increasingly adopted by investors in
India to construct diversified investment portfolios aligned with their risk-return preferences.
Modern portfolio theory (MPT) guides investors in selecting optimal asset allocations to achieve the
desired balance between risk and return. Indian investors leverage portfolio optimization tools, robo-
advisors, and asset allocation strategies to build efficient portfolios that maximize returns while
minimizing risk exposure across different asset classes and sectors.

In today's dynamic financial landscape, investors are constantly seeking effective tools and methodologies
to navigate the complexities of stock market investments. Among the myriad of analytical techniques
available, standard deviation and coefficient of variation emerge as indispensable measures for assessing
the risk and volatility associated with individual stocks over a specified period, typically 252 trading days.

Standard deviation serves as a pivotal indicator of the dispersion or variability of returns around the average
return of a stock. It provides investors with valuable insights into the level of volatility exhibited by a stock
over a given time frame. A higher standard deviation signifies greater price variability, indicating a riskier
investment, while a lower standard deviation implies more stable returns and lower risk.

On the other hand, the coefficient of variation (CV) offers a normalized measure of dispersion, allowing
investors to compare the risk-adjusted return potential of different stocks irrespective of their absolute
standard deviations. By dividing the standard deviation by the mean return, the coefficient of variation
enables investors to gauge the risk-return trade-off more effectively. Stocks with lower CV values are
perceived as more attractive investments as they offer higher returns relative to their level of risk.

To illustrate the practical application of these statistical measures, consider an analysis of three prominent
companies in diverse industries: technology, healthcare, and consumer goods. By computing the standard
deviation and coefficient of variation of each company's stock prices over a span of 252 trading days,
investors can discern the inherent volatility and risk profiles associated with these investments.

For instance, a technology company known for its innovative products and rapid growth may exhibit higher
volatility in its stock prices, resulting in a comparatively higher standard deviation. However, if this volatility
is offset by commensurate returns, the coefficient of variation may still portray it as an attractive investment
option with a favourable risk-return trade-off.
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Conversely, a healthcare company operating in a regulated industry may demonstrate lower volatility in its
stock prices due to the stability offered by consistent demand for its products and services. While the
standard deviation may be lower compared to the technology stock, the coefficient of variation could reveal
whether the risk-adjusted returns justify the investment.

Similarly, a consumer goods company characterized by steady demand and predictable revenue streams
may showcase minimal volatility in its stock prices, translating to both lower standard deviation and
coefficient of variation. While these stocks may offer lower potential returns, they also entail lower levels of
risk, appealing to conservative investors seeking stability and capital preservation.

In conclusion, the analysis of standard deviation and coefficient of variation provides investors with
invaluable insights into the risk and return dynamics of individual stocks, enabling them to make well-
informed investment decisions aligned with their risk preferences and financial goals. By leveraging these
statistical measures effectively, investors can enhance their portfolio management strategies, mitigate risks,
and optimize returns in today's dynamic and competitive financial markets.

Statistical analysis 'of ONGC stock:

Closing Prices for ONGC
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These summary statistics provide insights into the distribution of prices for the 'Open’, 'High', 'Low’, 'Close’,
and 'Adj Close' columns of the dataset.

For each column:

e Count: Indicates the number of data points available.

¢ Mean: Represents the average value of the data points. It provides a measure of central tendency.

e Standard Deviation (std): Measures the dispersion or spread of the data around the mean. A higher
standard deviation indicates greater variability.

¢ Minimum (min): Denotes the smallest value in the dataset.

o 25th Percentile (25%): Represents the value below which 25% of the data points fall. Also known as
the first quartile.

e 50th Percentile (50% or Median): Represents the middle value of the dataset when arranged in
ascending order. Half of the data points are below this value.

o 75th Percentile (75%): Represents the value below which 75% of the data points fall. Also known as
the third quartile.

e Maximum (max): Denotes the largest value in the dataset.

! Benedict, Sunil Maria (2024), “Statistical Analysis of ONGC Stock”, Mendeley Data, V1, doi: 10.17632/c9nbg688tg.1
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Interpretation:?

These statistics provide a comprehensive overview of the distribution and variability of the price data, aiding
in understanding the price movements and trends in the dataset.

The 'Open’ prices range from 153.60 to 286.00, with an average of approximately 200.35.
Similarly, the 'High', 'Low', and 'Close' prices exhibit similar ranges and distributions.

The 'Adj Close' column, which adjusts for factors such as dividends and stock splits, has slightly
different statistics compared to the other columns, with a mean of approximately 195.00 and a wider

standard deviation of around 42.76, indicating higher variability.

Summary statistics:
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The analysis described aims to provide a comprehensive understanding of the price movements of a financial
asset, such as a stock, over a specific time period. Through the use of statistical techniques and visualization
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tools, the analysis seeks to achieve several objectives:

2 Benedict, Sunil Maria (2024), “Histograms for ONGC - open, low, high and adjusted close”, Mendeley Data, V1, doi:
10.17632/nr7whvc92c.1
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1. Understanding Price Dynamics: By examining the daily returns of the asset, the analysis aims to gain
insights into the volatility and direction of price movements. Daily returns provide valuable
information about how much the price of the asset has changed from one trading day to the next,
allowing analysts to assess the level of market activity and investor sentiment.

2. Identifying Trends: The calculation of moving averages helps in identifying trends in the price data.
Moving averages smooth out short-term fluctuations in prices, making it easier to identify the
underlying trend. By comparing the daily returns with their moving averages, analysts can determine
whether prices are trending upwards, downwards, or remaining relatively stable. This information is
crucial for traders and investors looking to capitalize on market trends.

3. Assessing Volatility: Volatility refers to the degree of variation in the price of an asset over time. High
volatility indicates large price fluctuations, while low volatility suggests more stable price
movements. By analysing the daily returns of the asset, the analysis aims to assess its volatility and
gauge the level of risk associated with holding or trading the asset. This information is essential for
risk management and portfolio diversification strategies.

4. Informing Trading and Investment Decisions: Ultimately, the goal of the analysis is to provide
actionable insights that can inform trading and investment decisions. By understanding the price
dynamics, trends, and volatility of the asset, traders and investors can make more informed decisions
about buying, selling, or holding the asset. Moreover, the analysis can help in developing trading
strategies based on technical indicators and market conditions.

5. Enhancing Predictive Capabilities: By studying historical price data and patterns, the analysis lays
the foundation for predictive modelling and forecasting. By identifying recurring patterns and
relationships in the data, analysts can develop predictive models that forecast future price
movements with a certain degree of accuracy. These forecasts can be invaluable for traders and
investors seeking to anticipate market trends and capitalize on profitable opportunities.

Here's an explanation of each graph3:

1. Open Prices and Moving Average:

o The first subplot displays the daily returns (percentage change) of the open prices of the asset
over time in blue and the corresponding moving average (calculated over a specified window
size) in red.

¢ This graph helps in understanding the volatility and trend of the opening prices. The moving
average smooths out short-term fluctuations, making it easier to identify the underlying trend
in the opening prices.

2. High Prices and Moving Average:

¢ The second subplot shows the daily returns of the high prices of the asset in green and their
moving average in orange.

o Similar to the first subplot, this graph helps in analyzing the volatility and trend of the high
prices, with the moving average providing a smoothed representation of the data.

3. Low Prices and Moving Average:

e The third subplot illustrates the daily returns of the low prices of the asset in purple and their
moving average in yellow.

o This graph facilitates the examination of the volatility and trend of the low prices, with the
moving average aiding in identifying patterns and trends.

4. Close Prices and Moving Average:

e The fourth subplot depicts the daily returns of the closing prices of the asset in brown and
their moving average in blue.

o Similar to the previous subplots, this graph assists in assessing the volatility and trend of the
closing prices, with the moving average smoothing out short-term fluctuations.

3 Benedict, Sunil Maria (2024), “Moving Average charts for ONGC Stock”, Mendeley Data, V1, doi: 10.17632/mh7h4thwp9.1
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5. Adjusted Close Prices and Moving Average:

The fifth subplot showcases the daily returns of the adjusted closing prices of the asset in
black and their moving average in yellow.

Adjusted closing prices account for factors such as dividends and stock splits, providing a
more accurate representation of the asset's performance over time. The moving average
helps in identifying trends in the adjusted closing prices.
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Here's an analytical interpretation of the correlation matrix:

1. Open-High-Low-Close-Adjusted Close Relationships:

The diagonal elements of the correlation matrix (where the variable is compared with itself)
will always be 1.0 since they represent the correlation of a variable with itself.
Off-diagonal elements represent the correlation between different pairs of variables.

2. Positive Correlation:

A positive correlation between two variables (represented by values closer to 1.0) indicates
that they move in the same direction. In other words, when one variable increases, the other
tends to increase as well.

For example, a high positive correlation between 'High' and 'Close’ prices suggests that when
the daily high prices are high, the closing prices tend to be high as well.

3. Negative Correlation:

A negative correlation between two variables (represented by values closer to -1.0) indicates
that they move in opposite directions. In other words, when one variable increases, the other
tends to decrease.

For example, a negative correlation between ‘Low' and 'Close’ prices suggests that when the
daily low prices are low, the closing prices tend to be high, and vice versa.

4. Interpreting the Magnitude:

The magnitude of the correlation coefficient provides insights into the strength of the
relationship between variables. A correlation coefficient closer to 1.0 or -1.0 indicates a
stronger relationship, while values closer to 0 indicate a weaker relationship.
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e For instance, a correlation coefficient of 0.8 between 'High' and 'Close' prices indicates a

strong positive relationship between them.
5. Identifying Patterns:

e By analysing the correlation matrix, patterns and trends in the relationships between
variables can be identified. For example, if all variables have a high positive correlation with
each other, it suggests a strong overall positive trend in the data.

6. Decision Making:

e Understanding the correlations between variables is crucial for various decision-making
processes, such as portfolio management, risk assessment, and forecasting. It helps in
determining the extent to which changes in one variable may affect others.

Correlation Matrix
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Correlation matrix is a statistical technique used to evaluate the relationship between two variables in a
data set . The matrix is a table in which each cell contains a correlation coefficient, where 1 is considered a
strong relationship between variables, 0 a neutral relationship and -1 a not strong relationship.

Conclusion:

In the realm of stock market investments ,the standard deviation and coefficient of variation provides
investors with invaluable insights into the risk and return dynamics of individual stocks, analysing the
volatility and compares tthe risk return potential of different stocks irrespective of the absolute standard
deviation and shows the correlation to the investors or traders.

The coefficient of variation allows the investors to determine how much volatility or risk is assumed in
comparison to the amount of return excepted from investment. The lower the ratio of the standard
deviation to mean the better risk return trade-off.

The coefficient of variation (CV) is a statistical measure that expresses the degree of variability in a dataset
relative to its mean. In the context of ONGC stock prices, a coefficient of variation of 20.02% indicates the
relative variability of the closing prices compared to their mean value.

Interpreting the coefficient of variation involves understanding the relationship between the mean and
standard deviation of the dataset. A higher CV suggests greater variability relative to the mean, while a lower
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CV indicates less variability. In this case, a CV of 20.02% suggests moderate variability in ONGC's closing
prices.

Specifically, a CV of 20.02% implies that the standard deviation of ONGC's closing prices is approximately
20.02% of the mean closing price. This indicates that the closing prices exhibit some level of fluctuation
around their average value. Investors and analysts can use the coefficient of variation to assess the risk
associated with an investment. A higher CV may suggest higher risk due to greater price volatility, while a
lower CV may indicate lower risk and more stable prices. Overall, a coefficient of variation of 20.02% for
ONGC's closing prices suggests moderate variability in the stock's price movements relative to its mean,
providing insights into the level of risk and volatility associated with investing in ONGC stock.
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