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ABSTRACT

This paper explores the capabilities of Python for qualitative and quantitative data analysis and
visualization. From data processing to visualization techniques, Python offers a versatile toolkit for
researchers and analysts working with diverse datasets. It uses bar charts and pie charts to visually
represent qualitative insights as well as histograms and box plots for quantitative insights. The paper
delves into practical examples to showcase the application of Python’s ecosystem of libraries and
demonstrate its utility in research and decision-making processes. The results demonstrate that Python's
rich ecosystem is a powerful tool for qualitative and quantitative analysis as well as data visualization.

INTRODUCTION

Prior to starting any technical calculation and plotting work, it is important to understand the type of data
that is commonly used in statistical studies. There are two main types of data: categorical data
(qualitative) and numerical data (quantitative).

Categorical data: non-numerical information such as gender, race, religion, marital status, etc.

Numerical data: measurement or count such as height, weight, age, salary, number of children, etc.

QUALITATIVE DATA ANALYSIS USING PYTHON

Visualization of Qualitative Data: Using bar charts and pie charts to visually represent qualitative insights.
For this tutorial dataset “SummerSports2016” has been used and can be found on my GitHub. Let’s read
the data and display some descriptive statistics.

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
path=r"C:\Users\admin\Leon\SummerSports2016.xIsx"
data=pd.read_excel(path)

print(data)

Output 1. Code from Python Qualitative Statement

ID Sex Age Height Weight Team NOC Sport Medal

0 576 1 23 198 93 Spain ESP Basketball Bronze
1 1466 1 30 192 102 Italy ITA Water Polo Bronze
2 1478 2 27 172 74 Italy ITA Water Polo Silver
3 1551 1 20 172 79 Nigeria NGR Football Bronze
4 1716 1 30 187 80 Nigeria NGR Football Bronze
250 130489 2 34 166 66 Canada CAN Football Bronze
251 130541 1 21 176 65 Brazil BRA Football Gold
252 131981 2 25 180 71 Spain ESP Basketball Silver
253 133648 2 23 172 67 Canada CAN Football Bronze
254 134211 1 22 170 69 Brazil BRA Football Gold

Table 1. Qualitative Dataset: SummerSports2016




Let’s display the bar chart for “sport” variable in SummerSports2016 dataset:

import seaborn as sns

sns.countplot(x="'Sport',data=data)

plt.title('Frequency')

Text(0.5, 1.0, 'Frequency')Output 2. Output for Sport variable

Output 2. Code for Sport variable
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Figure 1. Bar Chart for Sport Variable

Now, let’s display the pie chart for the “team” variable in SummerSports2016 dataset:

| data['Team'].value_counts().plot(kind="pie")

Output 3. Code for Team variable
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Figure 2. Pie Chart for Team Variable



QUANTITATIVE DATA ANALYSIS USING PYTHON

Visualization of Quantitative Data: Using histogram and box plot to visually represent quantitative insights.
To describe the data, it is shown how to plot a histogram, descriptive table, and box plot for overall age.
Also, stratified boxplot is shown by gender for the “age” variable.

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
path=r"C:\Users\admin\Leon\SummerSports2016.xIsx"
data=pd.read_excel(path)

data.describe()

Output 4. Code from Python Quantitative Statement

count 255.000000 255.000000 255.000000 255.000000 255.000000
mean 64202.815686 1.505882 25.811765 183.101961 79.129412
std 38745.784540 0.500949 4.539834 12.583477 15.859711

min 576.000000 1.000000 17.000000 153.000000 51.000000

25%  29497.500000 1.000000 22.000000 173.000000 66.000000
50%  64194.000000 2.000000 26.000000 182.000000 76.000000
75%  98163.000000 2.000000 29.000000 193.000000 90.000000
max  134211.000000 2.000000 37.000000 215.000000 130.000000

Table 2. Quantitative Dataset: SummerSports2016

The following is an alternative method to obtain the descriptive statistics:

da=data.describe()
daT=np.transpose(da)
daT['Variance']=daT['std"]**2
daT

Output 5. Code for Alternative Method

count mean std ... 75% max Variance
ID 255.0 64202.815686 38745.784540... 98163.0 134211.0 1.501236e+09
Sex 255.0 1.505882 0.500949 ... 2.0 2.0 2.509495e-01
Age 255.0 25.811765 4.539834 ... 29.0 37.0 2.061010e+01
Height 255.0 183.101961 12.583477 ... 193.0 215.0 1.583439e+02
Weight 255.0 79.129412 15.859711 ... 90.0 130.0 2.515304e+02

Table 3. Quantitative Dataset: Alternative Method

Let’s display the histogram for the “age” variable in SummerSports2016 dataset:

plt.hist(data.Age)
plt.show()
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Figure 3. Histogram for Age Variable

Now, let’s display the box plot for the “age” variable in SummerSports2016 dataset:

| ax = sns.boxplot(y="Age", data=data)
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Figure 4. Box Plot for Age Variable

Now, let’s display the box plot for the “age” variable stratified by “sex” in SummerSports2016 dataset:



ax = sns.boxplot(x="Sex", y="Age", data=data)
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Figure 5. Box Plot for Age Variable Stratified by Sex

CONCLUSION

Python's rich ecosystem makes it a powerful tool for both qualitative and quantitative data analysis and
visualization.
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RECOMMENDED READING

e To learn about some basic statistics using Python, you can download my simplifier version dataset
through my account at GitHub: https:/qgithub.com/search?q=SummerSports2016&type=repositories

e You can download the original dataset through website:
https.//www.kaggle.com/datasets/rio2016/olympic-games?rvi=1
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