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Abstract: Mathematical statistical analysis is a crucial tool for interpreting and
making sense of data in various fields such as science, engineering, business, and social
sciences. In this article, we explore how to perform statistical analysis using Python, a
popular programming language for data analysis. We will cover key concepts such as
descriptive statistics, hypothesis testing, and regression analysis.
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Introduction:

Python is a versatile programming language that provides powerful libraries for
performing mathematical statistical analysis. With libraries like NumPy, Pandas, and SciPy,
Python offers a wide range of tools for analyzing and visualizing data. In this article, we
will delve into the basics of statistical analysis in Python and demonstrate how to apply
these techniques to real-world datasets.

Descriptive statistics is often the first step in analyzing data. This involves
summarizing and interpreting the main characteristics of a dataset using measures such as
mean, median, standard deviation, and variance. Python's Pandas library makes it easy to
calculate these statistics and create visualizations like histograms and box plots to
understand the distribution of the data.

Hypothesis testing is another essential aspect of statistical analysis that allows us to
make inferences about population parameters based on sample data. With libraries like
SciPy in Python, we can perform various hypothesis tests such as t-tests and chi-square tests
to determine if there is a significant difference between groups or if an observed effect is
due to chance.

Regression analysis is a powerful tool for modeling relationships between variables in
a dataset. Using libraries like Statsmodels or scikit-learn in Python, we can fit regression
models to predict outcomes based on one or more predictor variables. This allows us to
uncover patterns in the data and make predictions about future observations.

Mathematical statistical analysis is a crucial component of data science and analytics,
providing valuable insights and predictions based on data patterns. In recent years, Python
has become a popular programming language for conducting statistical analysis, thanks to
its simplicity, versatility, and powerful libraries such as NumPy, Pandas, and SciPy.

One of the key concepts in statistical analysis is probability theory, which forms the
foundation for many statistical techniques. In Python, probability distributions can be easily
modeled using NumPy's random module. For example, generating random numbers from a
normal distribution can be done with just a few lines of code:
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import numpy as np
mean = 8

std_dev = 1
num_samples = 1860

samples = np.random.normal(mean, std_dev, num_samples)

Once we have our data generated, we can start performing various statistical analyses.
Descriptive statistics such as mean, median, mode, variance, and standard deviation can be

easily computed using NumPy or Pandas:
import numpy as np

data [1, 2, 3, 4, 5]

mean = np.mean(data)

median = np.median(data)l
variance = np.var(data)
std_deviation = np.std(data)

print( , mean)

print( , median)

print( , variance)

print( , std_deviation)

In addition to descriptive statistics, Python also offers powerful tools for inferential
statistics. Hypothesis testing is a common technique used to determine if there is a
significant difference between two groups or if an observed effect is due to chance. The
SciPy library provides functions for conducting various hypothesis tests such as t-tests and
ANOVA:

from scipy import stats

18, 12, 14]

8 , 9 ,11]

groupl
group2

t_statistic, p_value=stats.ttest_ind(groupl , group2)

if p_value <8.85:

print( )
else:

print( )

Machine learning algorithms often rely on statistical analysis techniques to make
predictions based on data patterns. Libraries like scikit-learn offer a wide range of machine
learning models that can be trained and evaluated using Python. For example logistic
regression model can be implemented like this:
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from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split

X_train,X_test,y_train,y_test=train_test_split(X, vy, test_size=08.2)

model=LogisticRegression()
model.fit(X_train,y_train)

predictions=model.predict(X_test)

In conclusion mathematical statistical analysis in python plays a crucial role in
analyzing data and making informed decisions based on the results obtained from the data.
With the help of powerful libraries like NumPy,Pandas,and SciPy it has become easier than
ever to perform complex statistical analysis tasks in Python.

Conclusion:

In conclusion, Python provides a rich set of tools for performing mathematical
statistical analysis on datasets of all sizes. By leveraging libraries like NumPy, Pandas,
SciPy, Statsmodels, and scikit-learn, analysts can gain valuable insights from their data
through descriptive statistics, hypothesis testing, and regression analysis. As the demand for
data-driven decision-making continues to grow across industries, mastering statistical
analysis in Python will be an invaluable skill for any aspiring data scientist or analyst.
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