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Abstract
This report presents an advanced statistical analysis of the Iris

dataset. The analysis includes descriptive statistics, data visualiza-
tion, and inferential statistical tests. Special attention is given to the
relationships between variables using correlation matrices and scat-
ter plot matrices. The mathematical foundations of the statistical
methods used are also discussed.

1 Introduction
The Iris dataset is a classic in statistics and machine learning, consisting
of 150 observations of iris flowers with four features: sepal length, sepal
width, petal length, and petal width. The dataset also includes the species
classification: setosa, versicolor, and virginica.

This report aims to provide an in-depth analysis of the dataset, exploring
the relationships between variables through various statistical techniques.
The analysis includes descriptive statistics, a correlation matrix, scatter plot
matrices, and ANOVA to identify significant differences between species.

2 Data Description
The dataset includes the following variables:

• sepal length: Length of the sepal in centimeters.

• sepal width: Width of the sepal in centimeters.

• petal length: Length of the petal in centimeters.

• petal width: Width of the petal in centimeters.

• species: The species of the iris flower (setosa, versicolor, virginica).
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3 Methodology
The methodology includes data preprocessing, descriptive and inferential
statistics, and data visualization techniques. The statistical analysis is sup-
ported by appropriate mathematical notations and equations.

3.1 Descriptive Statistics
Descriptive statistics summarize the main features of the data, providing
measures of central tendency and variability. The mean (µ), standard devi-
ation (σ), and variance (σ2) are key metrics used:

µ =
1

n

n∑
i=1

xi

σ2 =
1

n

n∑
i=1

(xi − µ)2

σ =
√
σ2

where xi represents individual data points, and n is the sample size.

3.2 Correlation and Scatter Plot Matrix
The correlation between variables is measured using the Pearson correlation
coefficient (r):

r =

∑
(xi − x̄)(yi − ȳ)√∑

(xi − x̄)2
∑

(yi − ȳ)2

Scatter plot matrices are used to visualize the relationships between pairs
of variables. The correlation matrix is computed excluding the non-numeric
’species’ column.

The Python code snippet below calculates these statistics and generates
the plots:

1 import pandas as pd
2 import seaborn as sns
3

4 # Load the Iris dataset
5 data = sns.load_dataset('iris')
6

7 # Descriptive statistics
8 descriptive_stats = data.describe()
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9 print(descriptive_stats)
10

11 # Correlation matrix excluding 'species'
12 correlation_matrix = data.drop(columns=['species']).corr()
13 print(correlation_matrix)
14

15 # Scatter plot matrix (pairplot)
16 sns.pairplot(data, hue='species', markers=["o", "s", "D"])
17 plt.show()
18

Listing 1: Descriptive Statistics and Scatter Plot Matrix

4 Results
4.1 Descriptive Statistics
Table 1 summarizes the descriptive statistics for each feature.

Count Mean Std Dev Variance
Sepal Length 150 5.84 0.83 0.69
Sepal Width 150 3.06 0.44 0.19
Petal Length 150 3.76 1.77 3.12
Petal Width 150 1.20 0.76 0.58

Table 1: Descriptive Statistics of Iris Features

4.2 Correlation and Scatter Plot Matrix
The correlation matrix (Table 2) and scatter plot matrix (Figure 1) illustrate
the relationships between the features.
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Figure 1: Scatter Plot Matrix of Iris Features

Sepal Length Sepal Width Petal Length Petal Width
Sepal Length 1.00 -0.12 0.87 0.82
Sepal Width -0.12 1.00 -0.43 -0.37
Petal Length 0.87 -0.43 1.00 0.96
Petal Width 0.82 -0.37 0.96 1.00

Table 2: Correlation Matrix of Iris Features

The correlation matrix shows strong positive correlations between petal
length and petal width, as well as between sepal length and petal length.

4.3 Inferential Statistics
ANOVA was conducted to assess if there are statistically significant differ-
ences between the species for each feature. The F-statistic and p-value for
each feature are presented below:

• Sepal Length: F = 119.26, p < 0.0001

• Sepal Width: F = 49.16, p < 0.0001

• Petal Length: F = 1180.16, p < 0.0001

• Petal Width: F = 960.01, p < 0.0001
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The ANOVA results indicate significant differences across species for all
features.

5 Discussion
The analysis reveals significant correlations between various features, partic-
ularly between petal length and width, and between sepal length and petal
length. The scatter plot matrix further illustrates these relationships and the
separability of species based on these features.

The ANOVA results confirm significant differences between species, sug-
gesting these features are effective for species classification. This analysis
provides a foundation for further exploration using machine learning tech-
niques for predictive modeling.

6 Conclusion
This report provided a comprehensive analysis of the Iris dataset, including
descriptive statistics, correlation analysis, and ANOVA. The findings high-
light the potential of these features for species classification and provide a
basis for more advanced modeling techniques.

Future work could explore the application of classification algorithms,
such as decision trees or support vector machines, to build predictive models
based on these features.

7 References
• Seaborn Library: https://seaborn.pydata.org/

• Pandas Documentation: https://pandas.pydata.org/

• Scipy Documentation: https://scipy.org/
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