
Python for Data Science



Agenda

Introduction to Python

Intermediate Python

Python Data Science Toolbox



Expectations

This is a Hand- on course

Share question as we go

Slides and scripts will be 
available at the end of 
the lecture



Master the basics of 
data analysis

Objective 1
Create data 

visualisation & 
manipulating 

DataFrame

Objective 2
Write your own 

function

Objective 3

Purpose



Introduction to Python



Source code Syntax Output

Programming Basic

Console



Python script

Programming Basic

It is a text file
with extension ".py"
It has a list of Python 
commands
Use "print()" to generate 
output from script



Python execution

Programming Basic

Python is a interpreted 
language

Command is:
> python script.py



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/01- python_interface.py
3- Play with it



Variables

Variables & Types

Definition is done with specific, 
case- sensitive name
Call up its value by typing the 
variable name



Reproducibility

Variables & Types



Reproducibility

Variables & Types



Python Type

Variables & Types

Numbers: float or int
Text: str
Boolean: bool

Different type makes different 
behaviour for a same operator



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/04- variables.py
3- Play with it



Python List

Name a collection of 
values
Can contain any type
Can contain different 
types
Can even contain a 
list!
Has specific 
functionality & 
behaviour



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/05- list.py
3- Play with it



Subsetting lists

Python List

use index to access a 
value of the list
index starts at 0
-1 accesses the last 
element of the list



List slicing

Python List

[start:end]
start is inclusive
end is exclusive
start & end can be 
omitted



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/06- sublist.py
3- Play with it



Manipulation

Python List

change element value
add a new element
remove a element



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/07- list_manipulation.py
3- Play with it



Python Function

Nothing new
type()
It's a piece of reusable code
It solves a particular task
Call functions instead of 
writing code yourself



Python Function
max()
min()
round()
and many others!



Python Function

standard task probably 
already has a function
Internet is your friend

How to find a function?



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/08- function.py
3- Play with it



Python Method

Methods are functions that 
are specific to Python objects
Objects are: float, string, list, 
etc



Python Method
List methods



Python Method
String methods



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/09- method.py
3- Play with it



Python Package

Package is a directory of Python scripts
Each script of a package is called a module
Modules specify functions, methods and new Python types aimed at 
solving particular problems
Packages for data science:

NumPy to efficiently work with arrays
Pandas for data analysis
Matplotlib for data visualization
scikit- learn for machine learning

Not all these packages are available in Python by default



Python Package
Install package

https://pip.pypa.io/en/stable/installation/
Command to install a given package:
pip install <package>
example: pip install numpy

https://pip.pypa.io/en/stable/installation/


Python Package
Import package

import numpy
or
import numpy as np Better!



Python Package
Import module

from numpy import array
then, in code:
array()
or
import numpy as np
then, in code:
np.array() Better!



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/10- packages.py
3- Play with it



NumPy

Numeric Python
Package that, among others, provides a alternative to the regular 
python list: the NumPy array

import numpy as np
height = [1.85, 1.79, 1.67]
np_height = np.array(height)



NumPy
import numpy as np
height = [1.73, 1.68, 1.71, 1.89, 1.79]
np_height = np.array(height)

weight = [65.4, 59.2, 63.6, 88.4, 68.7]
np_weight = np.array(weight)

bmi = np_weight/np_height**2
bmi
# > array([21.85171573, 20.97505669, 21.75028214, 
24.7473475 , 21.44127836])



NumPy

weight/height**2
# > TypeError: unsupported operand type(s) for ** or 
pow(): 'list' and 'int'

If we use list instead of NumPy Array



NumPy
Subsetting

bmi
# > array([21.85171573, 20.97505669, 21.75028214, 
24.7473475 , 21.44127836])

bmi > 23
# > array([False, False, False,  True, False])

bmi[bmi>23]
# > array([24.7473475])



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/11- numpy.py
3- Play with it



2D- NumPy

import numpy as np
np_height = np.array([1.73, 1.68, 1.71, 1.89, 1.79])
np_weight = np.array([65.4, 59.2, 63.6, 88.4, 68.7])

type(np_height)
# > numpy.ndarray

type(np_weight)
# > numpy.ndarray



2D- NumPy

np_2d = np.array([[1.73, 1.68, 1.71, 1.89, 1.79],
                   [65.4, 59.2, 63.6, 88.4, 68.7]])
np_2d.shape
# > (2, 5) # 2 rows, 5 columns



2D- NumPy
Subsetting

np_2d[0]
# > array([1.73, 1.68, 1.71, 1.89, 1.79]) # 1st row



2D- NumPy
Subsetting

np_2d[:, 1:3]
# > array([[ 1.68,  1.71],
        [59.2 , 63.6 ]]) # All the rows, columns 2 and 3

index starts at 0!



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/12-2D_numpy.py
3- Play with it



NumPy: basic statistics

import numpy as np
np_city = ... # Implementation left out; 5000 rows, 2 
columns
np_city

Data Analysis

array([[1.64, 71.78],
        [1.37, 63.35],
        [1.6 , 55.09],
...,
        [2.04, 74.85],

[2 04 68 72]



 np.mean(np_city[:, 0])
# > 1.7472

NumPy: basic statistics

 np.median(np_city[:, 0])
# > 1.75



 np.corrcoef(np_city[:, 0], np_city[:, 1])
# > array([[ 1.     , -0.01802],
        [-0.01803,  1.     ]])

NumPy: basic statistics

np.std(np_city[:, 0])
# > 0.1992



NumPy: basic statistics

sum()
sort()
and many other!

You can even generate data with NumPy:
np.random.normal()

height = np.round(np.random.normal(1.75, 0.20, 5000), 2)
weight = np.round(np.random.normal(60.32, 15, 5000), 2)
np_city = np.column_stack((height, weight))

mean
standard dev

nb of samples



Let's practice

1- Open VSC
2- Open PYTHON-101/code/01- 
introduction/13- numpy_stats.py
3- Play with it


