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GROUP'S PROJECT REQUIREMENT

e First Presentation on 23 Sept. 2026.
e Each group should have at least 4 members, class leader please
sends Group list before 18 Sept. 2026 (1 excel file)
e |n this presentation:
o Introduction to your topic. Urgency (rationale/motivation).
o Input/ output? Application
o Literature review
o Method (if able) - Plan.
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Pandas Introduction

Pandas

e Pandas is an indispensable tool for data analysts using
Python.

e The name "pandas” is derived from "panel
data"—multidimensional tabular data in econometrics.

e Itis built on NumPy but designed to make working with
tabular data easier.
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Pandas Introduction

Pandas

Conventions for referring to the library:

import numpy as np
import pandas as pd

DM Trong-Nghia Nguyen




Pandas IntrO duction Pandas Series: 1D Labeled Array

0 10.5
Two core data structures 1 22
Index 9 18.3 _[)Sata \{alues
e Series — a one-dimensional array with labels (similar to a column): (D) | [ Sempersture_pata')
3 35.0
4 26.8

= pd.Series([45000, 35000, 50000]) —

Pandas DataFrame

Axis 1 (Columns)
e DataFrame — two-dimensional table (many Series combined), is the ‘ —— Column Labels ———
"d ata table" (ll_r;gsl);) Temperature | Humidity | Wind_Speed | Pressure

md|| 0| 105 | 41.8 | 149 |123.0

1| 221 | 221 | 181 |186.0

Axis 0 __|
df = pd.DataFrame({ (Rows) 2| 183 | 342 | 163 |195.0

Ten': [YAn', "Binh", 'Chitl, 3| 350 | 340 | 17.0 |200.0
ITuoi": [[28, 35, 41],
'ChiTieu': [45000, 35000, 50000]

509 | 20.8 | 267.0

26.8

})
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Basic Pandas for BA

Load & quickly view data

python

df = pd.read_csv('customers.csv')

df.head()
df.shape
df.columns
df.info()
df.describe()

DM Trong-Nghia Nguyen




Basic Pandas for BA

Columns selection

python

df['ChiTieu']
df[['Ten', 'ChiTieu']]
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Basic Pandas for BA

Selecting rows using loc” and ‘iloc’

python

df.loc[0@]

df.iloc[0]

df.iloc[@:5]

df.loc[0:2, ['Ten';'Tuoi']]l

e loc’ — select by label (index name / column name).

e iloc’ — select by position number (like slicing list).

e Remember: ‘iloc’ = integer location (location); “loc’ = label (label). Slicing on Session 2 now
becomes "df.iloc[row, column].
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Basic Pandas for BA

Filter rows based on a condition (boolean filter)

python

df [df['Tuoi'] > 30]
df [df ['ChiTieu'] >= 40000]
df [(df['Tuoi'] > 30) & (df['ChiTieu'] > 40000) ]
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Data Cleaning

Detecting and handling missing values

python

df.isnull().sum()
df['Tuoi'].fillna(df['Tuoi'].mean())

df ['Gioitinh'].fillna(df['Gioitinh'].mode() [@])
df.dropnal()
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Data Cleaning

Replace inconsistent values

python

df ['IsActive'].replace({'99': 'N', '?': 'N'})
df ['Gender'].replace({'Male':'M', 'female':'F','f':'F'})
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Data Cleaning

Remove duplicates and remove columns

python

df.drop_duplicates()
df.drop(columns=['CustomerID'])
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Data Cleaning

Summarize & Group (Pattern Discovery)

python

df['City'].value_counts()
df.groupby('Gender')['ChiTieu'].mean()
df.sort_values('ChiTieu', ascending=False)
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Data Visualization

Matplotlib

python

import matplotlib.pyplot as plt

df ['Tuoi'].plot(kind="hist")
df['City'].value_counts().plot(kind="bar")
df.plot(kind="'scatter', x='Tuoi', y='ChiTieu')
plt.show()

VISUALIZATION IN PYTHON

e Commonly used 'kind" types: “hist" (distribution), "bar" (group
comparison), 'box" (outlier detection), 'scatter” (relationship), "'line"
(trend).
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Data Visualization

Matplotlib

e Commonly used ‘kind" types: 'hist"” (distribution), “'bar" (group comparison), "'box" (outlier detection), 'scatter"”

(relationship), "'line" (trend).
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Data Visualization

Figures and subplots

DM

Plots in Matplotlib are contained within an object called a Figure.
You can create a new figure using “plt.figure'.

Creating multiple subplots:

Example: 2 x 2 grid
o Create a 2 x 2 layout (up to four plots)
o Select the first of the four subplots (numbered starting from 1)
o ,/ Result:
m If you create two additional subplots
m You will have a visualization containing three subplots

plt.figure()

fig.add_subplot(2, 2,
fig.add_subplot(2, 2,
fig.add_subplot(2, 2,

fig.add_subplot(2, 2,

0.8 1 0.8 1
0.6 0.6 -
0.4 1 0.4
0.2 0.2
0.0 . 0.0 :
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1.0 1.0
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Data Visualization

Figures and subplots

1 fig
2 ax1
3 ax2
4 ax3
5 ax4
6

7 ax1l.plot(np.random.standard_
8

9 ax3.plot(np.random.standard_normal(50).cumsum(), color="blue", linestyle="dashed")
10
1Al
12 plt.savefig('"chart2.png")

plt.figure()

fig.add_subplot(2, 1)

fig.add_subplot(2, 2)

fig.add_subplot(2, 3)

fig.add_subplot(2, 2, 4)

"red",

normal(50).cumsum(), color linestyle="dashed")
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© Matplotlib Figure vs Subplots

€ WHAT IS A FIGURE?

The Container for all plot elements.

A canvas for graphics (can contain multiple

axes/subplots, colorbars, legends).

Figure Object
(the whole canvas)

Figure Title

Legend
(Figure level)

\A
Figure Title: "Figure with Subplots”

subplot(1, 2, 1)

1.0

0.8

061 @

0.4

0.2

0.0

00 05 00 05 1.0
subplot(1, 2, 1)

A

|

Figure Object
(the whole canvas)

Figure = The overall canvas, Subplots =

WHAT ARE SUBPLOTS (AXES)?

Independent charts contained within a single
Figure. Each possesses its own coordinate
system (X & Y axes) for plotting data.

Axes Object

The plottlng area)x /‘ Subplot specnf‘ ic)

r \10 subplot [0, 0] / ,10 subplot [0 1]
= | 4
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subplot(1, 2, 2) = Area ool & /
e .-E-o.s -0.5 ‘. e '.‘ ° ..'
. .. @ -1.0 -1.012 ©
o % 0 5 10 15 20 0 10 15 20
R L X-axis & label X x-axls&label
@ ..'o ] ~ N
o0 " °. rzu subplot [1, 0] subplot [1, 1]
* % ® 15 £
°* . ® ¢ %10 ;:-.,
° ;'q; 5 =
00 05 10 15 20
subplot(1, 2, 2) Seg0 4 6 8 10 )
L X-axis(2,2,3) ||
A‘
|
Grid Axes Object Data Series
(Figure level) Figure (The plotting area) (Line, Scatter)
Parent

-—>[Axes/Subplot)——>[ Artnsts

Artists '
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CnsPlot (adv.)

CnsPlot
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https://cnsplots.farid.one/latest/

CnsPlot (adv.)

Install

bash

pip install cnsplots

(Requirement: Python 3.10+. On Colab, run: !pip install cnsplots .)

Test:

python

import cnsplots
print(cnsplots.__version__)
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CnsPlot (adv.)

Quick Start

python

import cnsplots as cns

df = cns.datasets.load _dataset("tips")
cns.figure(100, 150)

cns.boxplot(data=df, x="day", y="total bill")
cns.savefig("figure.svg")

In these functions: "data’ is a DataFrame; "x’, 'y’, and "hue" are column names in that DataFrame.

DM

Trong-Nghia Nguyen



CnsPlot (adv.)

Quick Start

python

cns.figure(80, 100)
cns.boxplot(data=df, x="day", y="total_bill", hue="sex")

.barplot(data=df, x="day", y="total _bill", hue="sex")

.scatterplot(data=df, x="total_bill", y="tip", hue="day")

.histplot(data=df, x="total _bill")

cnsplots has many other types (violin, line, heatmap, ROC, confusion matrix...) — see Examples Gallery.
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https://cnsplots.farid.one/latest/examples/index.html

CnsPlot (adv.)

Quick Start

Each function returns a matplotlib Axes object, the labels should be adjusted as usual:

python

cns.figure(80, 100)

ax = cns.boxplot(data=df, x="day", y="total_bill")
ax.set_xlabel("Ngay trong tuan")
ax.set_ylabel("Héa don ($)")

ax.set_title("Chi tiéu theo ngay")
cns.savefig("hinh.pdf")
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Thank you!
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