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Abstract - R is a powerful tool for analyzing and
visualizing share market data, offering capabilities for data
acquisition, cleaning, and advanced analytics like time-series
forecasting and sentiment analysis. This article highlights R’s
strengths in identifying market trends, predicting price
movements, and creating dynamic visualizations that support
informed decision-making. By showcasing case studies and
practical applications, it demonstrates how financial
professionals can leverage R to gain actionable insights and
optimize strategies in the ever-changing landscape of the
financial markets.
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1.INTRODUCTION

In this report, R is applied to examine stock market returns
of the specific set of firms as well in the short term, which is
30 days and in the long term, which is 365 days. The goal is to
investigate the fluctuation of stock prices, correlation between
volume in stock exchange and price changes and finally
identify good bargains for investments. The analytical tools
used in the methodology include cleaning of data, use of basic
statistical measures, correlation measures, and charts. A
hypothetical portfolio is also constructed as a guide in the
application of the presented findings in arriving at sound
investment decisions.

1.1 Objectives

This script is an R script that analyses historical stock
market data, mainly stock price, stock fluctuation, and their
returns over a period of some years for some companies. It
measures relevant movement and stock price fluctuations
focusing on the most recent 30 days as well as the past 365
days. The general picture of the script is portfolio construction
using 30-day changes in prices and activities such as data
preparation, descriptive statistics, volatility checks, correlation
matrix, and visualization (histograms, box and whisker plots,
line graphs, scatter plots, heat plots). The objective is to gain
knowledge and understand Stock trends and the relation
between volume and price to be used in the investment
process.

2. LITERATURE REVIEW

Bhandari et al., (2022). This work focuses on proposing a
machine learning approach using Long Short Term Memory
(LSTM) to predict the closing price of S&P 500 index in the
forthcoming day. The study utilizes nine predictors including
technical, macroeconomic and market characteristics single-
layer and multilayer LSTM models. The performance of the
presented models is evaluated using the coefficient of
determination, root mean square error and mean absolute

percentage error. Therefore, the results reveal that for the
volatility and modelling of nonlinear stock market
fluctuations, the single-layer LSTM model is superior to the
multi-layer LSTM model.

3. METHODOLOGY

To achieve this research objective, this study employs an
observational, quantitative research approach to evaluate
trends and performances in the stock exchange based on data
retrieved from the NIFTY 50 CSV file of the Market Watch
known as MW-NIFTY-50-24-Dec-2024. This data set covers
such values as prices, volume and percentage change in 30-
and 365-days averages. The data analysis uses R
programming language with the help of dplyr, ggplot2, tidyr,
and reshape!l2 for data operation, graphical display and
statistical assessment within the context of market behavior
and trends.

Data Preparation: The dataset was also read and
prepared on the raw format, column names were also
made universal and the character type features were
made into numerical for uniformity.

Descriptive Statistics: Descriptive statistics included
use of mean, median, and quartiles done with the
summary() function on R.

Volatility Analysis: To measure volatility, the high-
low price difference method was used to determine
the.User’s Generate most volatile stocks in the data
set.

Correlation Analysis: Pearson correlation
coefficients quantified partnership between them
such as trade volume, differences in prices,
percentage differences for certain periods.

Statistical Calculations: Descriptive statistics of 30-
day and 365-day changes were calculated from
statistical functions in the statistical software R.

Data Visualization: Trends of the data were
deducted from histograms, boxplots and lines, scatter
plot and heat map were generated using ggplot.
Ranking and Filtering: The stocks were then sorted
and selected based on some factors including percent
changes and nearness to the 52 vars lows or highs.
Portfolio Simulation: To further analyze and arrange
the data, a hypothetical portfolio with 30-day price
changes was assumed and simple returns and data
organization were performed by dplyr functions.
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4. RESULTS

4.1 Histogram

The histograms represent the 30-day and 365-day stock
changes on percentage basis, respectively. This is the nature
of fluctuations for a 30-day period ranging from
approximately -40 percent to 10 percent, although the
majority of stocks are within a range that shows little
movement at +/- 0 percent. Smaller bars define a plethora of
gains and losses, while large negative ones are observed only
near -40%. The histogram that covers the area of 365 days
which is from -100% to 120% is also oriented around 0% but
with greater fluctuation. There are stock prices which have
recorded one hundred percent drop and at the same time
recorded one hundred and twenty percent gain. This suggests
of more fluctuations in the stock performance over the year
than in the 30 days period.

Histogram of 30-Day Percentage Change
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Figure 1: Histogram of 30-day percentage change

Histogram of 365-Day Percentage Change
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Figure 2: Histogram of 365- day percentage change

4.2 Boxplot

The first figures below the scattered boxplots illustrate the
distribution of the daily 30-day and 365-day % changes of
stocks. The boxplot for the absolute changes for the 30-day
cohort are depicted below By definition, the chronological
middle is slightly below 0%, and 75% of all fluctuation are
between -5% as well as + 5%. The above table also presents a

variety of outliers with one value, a little over 10% and
another around -45 %. The 365-day boxplot of the changes
approximate the zero percent and majority of the changes
range between -20% and +30%. It is more erratic than the
compounded return and has outlier figures that depict an
operating loss of about -80 percent, and an operating profit of
about 120 percent. This is true because, the variability
observable in period 365 clearly shows more expansion than
the variability of the 30 percent changes which illustrate
fluctuations in stock performance within one year.

Boxplot of 30-Day Percentage Change
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Figure 3: Boxplot of 30-day percentage change

Boxplot of 365-Day Percentage Change
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Figure 4: Boxplot of 365-day percentage change

4.3 Time series plot with a trend line

This is a time series plot of daily stock price by percentage of
change over the last 30 days starting from January ending
mid-February. Increased volatility is colour blue and
fluctuates between -10% and + 10% being at -45% in middle
of February. The black dashed line means a linear trend, for
which the line turns slightly downwards, and the grey area is
the confidence interval. Altogether the picture corresponds to
fluctuations by days and shows a gradual deteriorating
tendency with a significant contribution made by the period of
the middle of February.
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30-Day Percentage Change Over Time
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Figure 5: Time series plot with trend line (30-day percentage
change over time)

The displayed time series graph represents daily relative
changes in stock by 365 after January till the middle of
February. The blue line is greatly oscillating, nearing -80%
and exceeding 120%, with a sudden rise and fall in mid of
January. There is a very slight positive slope shown by the
indicate by the red dashed line that is heavily masked by
significant variance as depicted by the wide confidence
interval. This has the effect of flattening the actual trend due
to such Figures below depict that the 365-day changes are
way more abrupt than the 30-day differences.

365-Day Percentage Change Over Time
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Figure 6: Time series plot with trend line (365-day percentage
change over time)

4.4 Volatility analysis

This bar chart shows the percentage change of 30 days for
different stock types based on their changes from the highest
to the lowest. The y-axis provides stock symbols whereas the
x-axis portrays the correspondent 30-day percent change. An
increase is shown as bars pointing to the right while a
decrease pointing to the left. The chart shows that the positive
trend has changed steeply from reaching a maximum of
around +10% (DRREDDY) to going down to nearly -40%
(WIPRO) with rare stocks lying just around 0%. Indeed, it
presents a recent movement of stock prices, inclusive both the
rise and the drop, within the last 30 days.

30-Day Percentage Change for Stocks
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Figure 7: 30 - day percentage change for stocks

4.5 Scatter plots

This scatterplot analyzes the nature of trading volume
(measured on the logarithmic scale) and price change in
stocks. Variability of orange dots in the low volume area:
price changes vary from +30 to -60 and are located in quantity
at all four trading zones. A case of an outlier at high volume
level resulted to very minimal price change (-0.25) thus
demonstrating that high crude oil trading does not necessarily
mean large price differentials. All in all, this scatterplot
indicated that there is little sign of linearity to the plot, which
means that the correlation of trading volume and price change
is low.

Volume vs Price Change
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Figure 8: VVolume Vs price change

4.6 Heatmap

This section presents percentage changes for stocks in a table
with 30 days and 365 days periods, where intensity colors
show positive (blue) values, close to zero (light) and negative
(purple). The heatmap plot presents low 30-day changes in
percentage (as represented by the light colors) with limited
variations for most stocks. However, the relative changes for
each day within the individual year scatter more and include
large positive (blue) as well as negative (purple) percentages.
This points to low intra daily fluctuations and high inter daily
fluctuations of stocks necessary to assess variations in
performance over long term.
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Heatmap of 30~Day and 365~Day Changes
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Figure 9: Heatmap of 30-day and 365-day changes
5. DISCUSSIONS

This analysis of the stock market shows the peculiarities of
the market dynamics using various quantitative and graphical
approaches. Some of the main analytical insights revealed
gross variations between the 30 day and 365-day trends. The
data range obtained in last 30 days shows relatively less
fluctuation and a slight up and down movement while the
range obtained in last 365 days shows higher fluctuation and
high movement up and down. Financial ratio analysis focuses
on change in prices and individual securities, and likewise,
time series and bar charts are used to present the changes in
the stock prices. The next heatmap shows the daily/ monthly
fluctuations in the short run and annual fluctuations in the
long run; it shows less fluctuation in the short run. In More
detail, the consideration of short long and intermediate
horizons proves relevant coupled with the use of quantitative
measures alongside qualitative analysis with regard to stocks.

6. CONCLUSION

From the stock market data analysis of stocks, the present
work finds out that there are little changes within 30 days —
these are almost insignificant- while changes within 365 days
are very high —these are highly significant-. The measures of
dispersion for short-term periods were characterized by
narrow ranges, while the long-term variations were modeled
using wider ranges. Yearly data were depicted as versus daily
oscillations presenting moderate daily changes as opposed to
highly increased or decreased 365-day values. Imprecise
cyclical associations were depicted by bar charts and
scatterplots; however, heatmaps demonstrated a strong
regularity of short-term stability and significant variability of
long-term performance. In all, the study compares short- and
long-term stocks behaviours that can be useful in investments
through statistical analysis and charts.
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