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Syllabus
Week    Date    Subject/Topics

1 2025/09/10 Introduction to Python for Accounting Applications

2 2025/09/17 Python Programming and Data Science

3 2025/09/24 Foundations of Python Programming

4 2025/10/01 Data Structures

5 2025/10/08 Control Logic and Loops

6 2025/10/15 Functions and Modules; Files and Exception Handling

7 2025/10/22 Data Analytics and Visualization with Python

8 2025/10/29 Self-Learning
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Syllabus
Week    Date    Subject/Topics

9 2025/11/05 Midterm Project Report

10 2025/11/12 Obtaining Data From the Web with Python

11 2025/11/19 Statistical Analysis with Python

12 2025/11/26 Machine Learning with Python

13 2025/12/03 Text Analytics with Generative AI and Python

14 2025/12/10 Applications of Accounting Data Analytics with Python

15 2025/12/17 Applications of ESG Data Analytics with Python

16 2025/12/24 Final Project Report
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Data Analytics 
and 

Visualization 
with Python
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Outline
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• NumPy
• Numerical Python N-dimensional array 
• Pandas
• Data Analytics
• Matplotlib
• Basic Data Visualization
• Seaborn
• Advanced Visualization



Python
Programming
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Top Programming Languages

7https://spectrum.ieee.org/the-top-programming-languages-2023

https://spectrum.ieee.org/the-top-programming-languages-2023
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Python is an 
interpreted, 

object-oriented, 
high-level 

programming language 
with 

dynamic semantics.
8Source: https://www.python.org/doc/essays/blurb/



Python Ecosystem for Data Science

9Source: https://medium.com/pyfinance/why-python-is-best-choice-for-financial-data-modeling-in-2019-c0d0d1858c45



Python Ecosystem for Data Science

10Source:https://duchesnay.github.io/pystatsml/introduction/python_ecosystem.html



The Quant Finance PyData Stack

11Source: http://nbviewer.jupyter.org/format/slides/github/quantopian/pyfolio/blob/master/pyfolio/examples/overview_slides.ipynb#/5
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Numpy
NumPy

Base 
N-dimensional array 

package



Python 
matplotlib

13Source: https://matplotlib.org/

https://matplotlib.org/
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Python 
Pandas

http://pandas.pydata.org/

http://pandas.pydata.org/


W3Schools Python

15https://www.w3schools.com/python/

https://www.w3schools.com/python/


W3Schools Python: Try Python

16https://www.w3schools.com/python/trypython.asp?filename=demo_default

https://www.w3schools.com/python/trypython.asp?filename=demo_default


LearnPython.org

17https://www.learnpython.org/

https://www.learnpython.org/


Google’s Python Class

18https://developers.google.com/edu/python

https://developers.google.com/edu/python


Google Colab

19https://colab.research.google.com/notebooks/welcome.ipynb

https://colab.research.google.com/notebooks/welcome.ipynb


Connect Google Colab in Google Drive
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Google Colab
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Google Colab
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Connect Colaboratory to Google Drive
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Google Colab
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Google Colab
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Google Colab
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Run Jupyter Notebook 
Python3 GPU
Google Colab
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Google Colab Python Hello World
print('Hello World')
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Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/aintpupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/aintpupython101


Anaconda
The Most Popular 

Python 
Data Science Platform

30Source: https://www.anaconda.com/



Download Anaconda

31https://www.anaconda.com/download

https://www.anaconda.com/download


Python
HelloWorld
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Anaconda-Navigator
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Launchpad



Anaconda Navigator
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Jupyter Notebook
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36

Jupyter Notebook
New Python 3



print("hello, world")
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38Source: https://www.python.org/community/logos/



Python
Programming

39



Foundations of Python Programming
• Python Syntax
• Python Comments
• Python Variables
• Python Data Types
• Python Numbers
• Python Casting
• Python Strings
• Python Operators
• Python Booleans

40



Python Hello World
print("Hello World")

41

print("Hello World")



Python Syntax
# comment

42

# comment



Python Syntax
Indentation 

the spaces at the beginning of a code line
4 spaces

43

score = 80 
if score >=60 :
    print("Pass")



Python Variables

44

# Python Variables
x = 2 
price = 2.5 
word = 'Hello' 

word = 'Hello'
word = "Hello"
word = '''Hello'''



Python Variables

45

x = 2
y = x + 1



python_version()

46

# comment
from platform import python_version
print("Python Version:", python_version())

Python Version: 3.10.12



Python Data Types
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x = "Hello World"  #str 
x = 2              #int 
x = 2.5            #float 
x = 7j             #complex 



Python Data Types

48

x = ["apple", "banana", "cherry"] #list 
x = ("apple", "banana", "cherry") #tuple 
x = range(6) #range 
x = {"name" : "Tom", "age" : 20} #dict 
x = {"apple", "banana", "cherry"} #set 
x = frozenset({"apple", "banana", "cherry"}) 
#frozenset 



Python Data Types

49

x = True #bool 
x = b"Hello" #bytes 
x = bytearray(5) #bytearray 
x = memoryview(bytes(5)) #memoryview 
x = None #NoneType



Python Casting

50

x = str(3) # x will be '3'
y = int(3) # y will be 3
z = float(3) # z will be 3.0
print(x, type(x))
print(y, type(y))
print(z, type(z))

3 <class 'str’> 
3 <class 'int’> 
3.0 <class 'float'>



Python Numbers

51

x = 2 # int
y = 3.4 # float
z = 7j #complex
print(x, type(x))
print(y, type(y))
print(z, type(z))

2 <class 'int’> 
3.4 <class 'float’> 
7j <class 'complex'>



Python Arithmetic Operators

52

Operator Name Example
+ Addition 7 + 2 = 9 
- Subtraction 7 - 2 = 5 
* Multiplication 7 * 2 = 14 
/ Division 7 / 2 = 3.5 
// Floor division 7 // 2 = 3  (Quotient)
% Modulus 7 % 2 = 1          (Remainder)
** Exponentiation 7 ** 2 = 49



Python Basic Operators

53

print('7 + 2 =', 7 + 2)
print('7 - 2 =', 7 - 2)
print('7 * 2 =', 7 * 2)
print('7 / 2 =', 7 / 2)
print('7 // 2 =', 7 // 2)
print('7 % 2 =', 7 % 2)
print('7 ** 2 =', 7 ** 2)

7 + 2 = 9 
7 - 2 = 5 
7 * 2 = 14 
7 / 2 = 3.5 
7 // 2 = 3 
7 % 2 = 1 
7 ** 2 = 49



Python Booleans: 
True or False

54

# Python Booleans: True or False
print(3 > 2)
print(3 == 2)
print(3 < 2)



Python BMI Calculator

55

# BMI Calculator in Python
height_cm = 170
weight_kg = 60
height_m = height_cm/100
BMI = (weight_kg/(height_m**2))

print("Your BMI is: " + str(round(BMI,1)))

Your BMI is: 20.8



Future value 
of a specified 

principal amount, 
rate of interest, and 
a number of years

56Source: https://www.w3resource.com/python-exercises/python-basic-exercise-39.php

https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
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https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php


How much is your $100 worth 
after 7 years?

57

# How much is your $100 worth after 7 years?
fv = 100 * 1.1 ** 7
print('fv = ', round(fv, 2))
# output = 194.87

fv = 194.87



Future Value

58

# Future Value
pv = 100
r = 0.1 
n = 7
fv = pv * ((1 + (r)) ** n)
print(round(fv, 2))

194.87



Future Value

59

# Future Value
amount = 100
interest = 10 #10% = 0.01 * 10 
years = 7

future_value = amount * ((1 + (0.01 * interest)) ** years)

print(round(future_value, 2))

194.87



Python 
Data Structures

60



Python Data Structures
• Python Lists []
• Python Tuples ()
• Python Sets {}
• Python Dictionaries {k:v}

61



Python Data Structures

62

fruits = ["apple", "banana", "cherry"] #lists []
colors = ("red", "green", "blue") #tuples ()
animals = {'cat', 'dog'} #sets {}
person = {"name" : "Tom", "age" : 20} #dictionaries {}



Python Data Types

63

x = ["apple", "banana", "cherry"] #list 
x = ("apple", "banana", "cherry") #tuple 
x = {"name" : "Tom", "age" : 20} #dict 
x = {"apple", "banana", "cherry"} #set 



Python Collections
• There are four collection data types in the Python programming language
• List []
• a collection which is ordered and changeable. Allows duplicate members.

• Tuple ()
• a collection which is ordered and unchangeable. Allows duplicate 

members.
• Set {}
• a collection which is unordered, unchangeable, and unindexed. No 

duplicate members.
• Dictionary {k:v}
• a collection which is ordered and changeable. No duplicate members.

64



Python Dictionaries {k:v}

• As of Python version 3.7, dictionaries are ordered. 
• In Python 3.6 and earlier, dictionaries are unordered.

65



Lists []

66

x = [60, 70, 80, 90]
print(len(x))
print(x[0])
print(x[1])
print(x[-1])

4 
60 
70 
90



• len(): how many items 
• type(): data type

• list() constructor: creating a new list 

67

Lists []



Python List Methods
• Method Description
• append() Adds an element at the end of the list
• clear() Removes all the elements from the list
• copy() Returns a copy of the list
• count() Returns the number of elements with the specified value
• extend() Add the elements of a list (or any iterable), to the end of the current list
• index() Returns the index of the first element with the specified value
• insert() Adds an element at the specified position
• pop()  Removes the element at the specified position
• remove() Removes the item with the specified value
• reverse() Reverses the order of the list
• sort()  Sorts the list

68https://www.w3schools.com/python/python_lists_methods.asp

https://www.w3schools.com/python/python_lists_methods.asp


Tuples ()

69

x = (10, 20, 30, 40, 50)
print(x[0])
print(x[1])
print(x[2])
print(x[-1])

A tuple in Python is a collection that cannot be modified. 
A tuple is defined using parenthesis.

10 
20 
30 
50

Source: http://pythonprogramminglanguage.com/tuples/



Sets {}

70

animals = {'cat', 'dog'}
print('cat' in animals)
print('fish' in animals)
animals.add('fish')
print('fish' in animals) 
print(len(animals))
animals.add('cat’)
print(len(animals))
animals.remove('cat')
print(len(animals))

True 
False 

True 
3 

3 

2
Source: http://cs231n.github.io/python-numpy-tutorial/

http://cs231n.github.io/python-numpy-tutorial/
http://cs231n.github.io/python-numpy-tutorial/
http://cs231n.github.io/python-numpy-tutorial/
http://cs231n.github.io/python-numpy-tutorial/
http://cs231n.github.io/python-numpy-tutorial/


Dictionary {key : value}

71

k = { 'EN':'English', 'FR':'French' }
print(k['EN'])

English

Source: http://pythonprogramminglanguage.com/dictionary/

Python Dictionary 
Key  à Value
'EN’ à 'English’
'FR’ à 'French' 

http://pythonprogramminglanguage.com/dictionary


Python Data Structures

72

fruits = ["apple", "banana", "cherry"] #lists []
colors = ("red", "green", "blue") #tuples ()
animals = {'cat', 'dog'} #sets {}
person = {"name" : "Tom", "age" : 20} #dictionaries {}

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python 
Control Logic 

and 
Loops

73



Python Control Logic and Loops

74

• Python if else
• if elif else
• Booleans: True, False
• Operators: ==, !=, >, <, >=, <=, and, or, not

• Python for Loops
• for

• Python while Loops
• While
• break 
• continue



Python if...else

75

• Python if...else
• if elif  else
• Booleans: True, False
• Operators: ==, !=, >, <, >=, <=, and, or, not



Python Conditions and If statements

• Python supports the usual logical conditions from mathematics:
• Equals: a == b

• Not Equals: a != b
• Less than: a < b

• Less than or equal to: a <= b
• Greater than: a > b
• Greater than or equal to: a >= b

76



Python Comparison Operators

Operator Name Example
== Equal x == y

!= Not equal x != y

> Greater than x > y

< Less than x < y

>= Greater than or equal to x >= y

<= Less than or equal to x <= y

77Source: https://www.w3schools.com/python/python_operators.asp



Python Logical Operators

78Source: https://www.w3schools.com/python/python_operators.asp

Operator Description Example

and Returns True if both 
statements are true x < 5 and  x < 10

or Returns True if one of the 
statements is true x < 5 or x < 4

not Reverse the result, returns 
False if the result is true not(x < 5 and x < 10)



Python if

79

# Python if 
score = 80
if score >=60 :
 print("Pass")

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python if else

80

# Python if else
score = 80
if score >=60 :
 print("Pass")
else:
 print("Fail")

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python if elif else

81

score = 95
if score >= 90 :
 print("A")
elif score >=60 :
 print("Pass")
else:
 print("Fail")



Python if elif else

82

# Python if elif else
score = 90
grade = ""
if score >=90:
 grade = "A"
elif score >= 80:
 grade = "B"
elif score >= 70:
 grade = "C"
elif score >= 60:
 grade = "D"
else:
 grade = "E"
print(grade)



Python for Loops 

83

for i in range(1,6):
 print(i)

https://tinyurl.com/aintpupython101

1 
2 
3 
4 
5

https://tinyurl.com/aintpupython101


Python for loops

84

# for loops
for i in range(1,10):
 for j in range(1,10):
 print(i, ' * ' , j , ' = ', i*j)

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python while Loops

85

• while
• break 
• continue



Python while loops

86

# while loops
age = 10
while age < 20:
 print(age)
 age = age + 1

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python 
Functions 

and 
Modules 

87



Python Functions and Modules 

88

• Python Functions
• def myfunction():

• Python Classes/Objects
• class MyClass:

• Python Modules
• mymodule.py
• import mymodule



Python 
Functions 

89



Python Functions

• A function is a block of code which only runs when it is called.
• You can pass data, known as parameters, into a function.

• A function can return data as a result.
• Creating a Function

• In Python a function is defined using the def keyword:

90



Python Function def

91

# Python Function def
# indentation for blocks. four spaces
def getfv(pv, r, n):
 fv = pv * ((1 + (r)) ** n)
 return fv
fv = getfv(100, 0.1, 7)
print(round(fv, 2))

https://tinyurl.com/aintpupython101

194.87

https://tinyurl.com/aintpupython101


Future value 
of a specified 

principal amount, 
rate of interest, and 
a number of years

92Source: https://www.w3resource.com/python-exercises/python-basic-exercise-39.php

https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
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https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
https://www.w3resource.com/python-exercises/python-basic-exercise-39.php


How much is your $100 worth 
after 7 years?

93

# How much is your $100 worth after 7 years?
fv = 100 * 1.1 ** 7
print('fv = ', round(fv, 2))
# output = 194.87

fv = 194.87



Future Value

94

# Future Value
pv = 100
r = 0.1 
n = 7
fv = pv * ((1 + (r)) ** n)
print(round(fv, 2))

194.87



Future Value

95

# Future Value
amount = 100
interest = 10 #10% = 0.01 * 10 
years = 7

future_value = amount * ((1 + (0.01 * interest)) ** years)

print(round(future_value, 2))

194.87



Python Function 
def getfv() define get future value function

96

# Python Function def
# indentation for blocks. four spaces
def getfv(pv, r, n):
 fv = pv * ((1 + (r)) ** n)
 return fv
fv = getfv(100, 0.1, 7)
print(round(fv, 2))

https://tinyurl.com/aintpupython101

194.87

https://tinyurl.com/aintpupython101


Python
Classes/Objects

class MyClass:

97



Python Classes/Objects

• Python is an object oriented programming language.
• Almost everything in Python is an object, with its properties 

and methods.
• A Class is like an object constructor, or a "blueprint" for creating 

objects.
• Create a Class:
• To create a class, use the keyword class:

98



Python Classes/Objects
class MyClass:

99

# Python class
class MyClass:
x = 5

c1 = MyClass()
print(c1.x)

https://www.w3schools.com/python/python_classes.asp

https://www.w3schools.com/python/python_classes.asp


Python Classes/Objects

100

class Person:
 def __init__(self, name, age):
 self.name = name
 self.age = age

p1 = Person("Alan", 20)

print(p1.name)
print(p1.age)

https://tinyurl.com/aintpupython101

Alan
20

https://tinyurl.com/aintpupython101


Python Classes/Objects

101

class Person:
 def __init__(self, name, age):
 self.name = name
 self.age = age

 def myfunc(self):
  print("Hello my name is " + self.name)

p1 = Person("Alan", 20)
p1.myfunc()

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python Classes/Objects

102

class Person:
 def __init__(self, name, age):
 self.name = name
 self.age = age

 def myfunc(self):
  print("Hello my name is " + self.name)

p1 = Person("Alan", 20)
p1.myfunc()
print(p1.name)
print(p1.age)

https://tinyurl.com/aintpupython101

Hello my name is Alan
Alan
20

https://tinyurl.com/aintpupython101


Python Classes and Obects
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class Vehicle:
 name = ""
 kind = "car"
 color = ""
 value = 100.00
 def description(self):
  desc_str = "%s is a %s %s worth $%.2f." % 
(self.name, self.color, self.kind, self.value)
  return desc_str

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python Classes and Objects

104

car1 = Vehicle()
car1.name = "Fer"
car1.color = "red"
car1.kind = "convertible"
car1.value = 60000.00

car2 = Vehicle()
car2.name = "Jump"
car2.color = "blue"
car2.kind = "van"
car2.value = 10000.00

print(car1.description())
print(car1.name)
print(car2.description())
print(car2.name)

https://www.learnpython.org/en/Classes_and_Objects

Fer is a red convertible worth $60000.00. 
Fer 
Jump is a blue van worth $10000.00. 
Jump

class Vehicle:
 name = ""
 kind = "car"
 color = ""
 value = 100.00
 def description(self):
  desc_str = "%s is a %s %s 
worth $%.2f." % (self.name, self.color, 
self.kind, self.value)
  return desc_str

https://www.learnpython.org/en/Classes_and_Objects


Python 
Modules 

105



Python Modules

• Consider a module to be the same as a code library.
• A file containing a set of functions you want to include in your 

application.
• Create a Module
• To create a module just save the code you want in a file with the file 

extension .py:

• Use a Module
• import module

106



Python Modules

107

import mymodule
mymodule.greeting("Alan")

https://tinyurl.com/aintpupython101

# mymodule.py
def greeting(name):
 print("Hello, " + name)

mymodule.py 
def greeting(name):
 print("Hello, " + name)

https://tinyurl.com/aintpupython101


Python File Input / Output

108https://tinyurl.com/aintpupython101

# Python File Input / Output
with open('myfile.txt', 'w') as file:
 file.write('Hello World\nThis is Python File Input Output')

with open('myfile.txt', 'r') as file:
 text = file.read()
 print(text)

Hello World This is Python File Input Output

https://tinyurl.com/aintpupython101


Python File Input / Output

109https://tinyurl.com/aintpupython101

# Python File Input / Output
filename = 'mymodule.py'
with open(filename, 'w') as file:
 text = '''def greeting(name):
 print("Hello, " + name)
 '''
 file.write(text)

with open(filename, 'r') as file:
 text = file.read()
print(filename)
print(text)

mymodule.py 
def greeting(name):
 print("Hello, " + name)

https://tinyurl.com/aintpupython101


Python Modules
import mymodule

110

import mymodule
mymodule.greeting("Alan")

https://tinyurl.com/aintpupython101

# mymodule.py
def greeting(name):
 print("Hello, " + name)

Hello, Alan

https://tinyurl.com/aintpupython101


Python main() function

111

#Python main() function
def main():
 print("Hello World!")

if __name__ == "__main__":
 main()

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Files 
and 

Exception Handling
112



Files and Exception Handling

113

• Python Files (File Handling)
• open()
• f = open("myfile.txt")
• Python Try Except (Exception Handling)
• try: 

except:
else:
finally:



File Handling
• The key function for working with files in Python is the open() 

function.
• The open() function takes two parameters; filename, and mode.
• There are four different methods (modes) for opening a file:
• "r" - Read - Default value. Opens a file for reading, error if the file does not 

exist
• "a" - Append - Opens a file for appending, creates the file if it does not 

exist
• "w" - Write - Opens a file for writing, creates the file if it does not exist
• "x" - Create - Creates the specified file, returns an error if the file exists

114



Python Files (File Handling)

115

f = open("myfile.txt", "w")
f.write("Hello World")
f.close()

f = open("myfile.txt", "r")
text = f.read()
print(text)
f.close()

https://tinyurl.com/aintpupython101

Hello World

https://tinyurl.com/aintpupython101


Python Files (File Handling)

116

# Python File Input / Output
with open('myfile.txt', 'w') as file:
 file.write('Hello World')

with open('myfile.txt', 'r') as file:
 text = file.read()
print(text)

https://tinyurl.com/aintpupython101

Hello World

https://tinyurl.com/aintpupython101


Python Files

117

# Python File Input / Output
with open('myfile.txt', 'w') as file:
 file.write('Hello World\nPython File IO')

with open('myfile.txt', 'r') as file:
 text = file.read()
print(text)

https://tinyurl.com/aintpupython101

Hello World
Python File IO

https://tinyurl.com/aintpupython101


Python Files

118

# Python File Input / Output
with open('myfile.txt', 'a+') as file:
 file.write('\n' + 'New line')

with open('myfile.txt', 'r') as file:
 text = file.read()
print(text)

https://tinyurl.com/aintpupython101

Hello World
Python File IO
New line

https://tinyurl.com/aintpupython101


Python Files

119

# !ls list files
!ls

https://tinyurl.com/aintpupython101

myfile.txt sample_data

https://tinyurl.com/aintpupython101


Python OS, IO, files, and Google Drive

120

import os

cwd = os.getcwd()
print(cwd)

https://tinyurl.com/aintpupython101

/content

https://tinyurl.com/aintpupython101


os.listdir()

121

os.listdir(cwd)

https://tinyurl.com/aintpupython101

['.config', 
'myfile.txt', 
'sample_data']

https://tinyurl.com/aintpupython101


os.path.join()

122

path = os.path.join(cwd, 'sample_data')
print(path)
os.listdir(path)

https://tinyurl.com/aintpupython101

/content/sample_data 
['README.md', 'anscombe.json', 
'mnist_train_small.csv', 
'mnist_test.csv', 
'california_housing_train.csv', 
'california_housing_test.csv']

https://tinyurl.com/aintpupython101


from google.colab import files

123

from google.colab import files

with open('io_file_myday.txt', 'w') as f:
 f.write('Google Colab File Write Text some content Myday')

import time
time.sleep(1) # time sleep 1 second

files.download('io_file_myday.txt')
print('downloaded')

https://tinyurl.com/aintpupython101

downloaded

https://tinyurl.com/aintpupython101


Python Files

124

from google.colab import files
uploaded = files.upload()

for fn in uploaded.keys():
 print('User uploaded file "{name}" 
with length {length} bytes'.format(
name=fn, length=len(uploaded[fn])))

https://tinyurl.com/aintpupython101

User uploaded file "io_file_myday2.txt" with length 47 bytes

https://tinyurl.com/aintpupython101


os.remove()

125

import os
if os.path.exists("myfile.txt"):
 os.remove("myfile.txt")
 print("myfile.txt removed")
else:
 print("The file does not exist")

https://tinyurl.com/aintpupython101

myfile.txt removed

https://tinyurl.com/aintpupython101


os.mkdir("myfolder1")
os.rmdir("myfolder1")

126

import os
os.listdir()
os.mkdir("myfolder1")
os.listdir()
os.rmdir("myfolder1")
os.listdir()

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python Try Except

• The try block lets you test a block of code for errors.
• The except block lets you handle the error.
• The else block lets you execute code when there is 
no error.
• The finally block lets you execute code, regardless 
of the result of the try- and except blocks.

127



Python Try Except (Exception Handling)
try: except:

128

#Python try except
try:
 print(x)
except:
 print("Exception Error")

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Python try: except: finally:

129

#Python try except finally
try:
 print("Hello")
except:
 print("Exception Error")
finally:
 print("Finally process")

https://tinyurl.com/aintpupython101

Hello 
Finally process

https://tinyurl.com/aintpupython101


Python try: except: else:

130

#Python try except else
try:
 print("Hello")
except:
 print("Exception Error")
else:
 print("No exception")

https://tinyurl.com/aintpupython101

Hello 
No exception

https://tinyurl.com/aintpupython101


Python try: except: else: finally:
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try:
 print("Hello")
except:
 print("Exception Error")
else:
 print("No exception")
finally:
 print("Finally process")

https://tinyurl.com/aintpupython101

Hello 
No exception 
Finally process

https://tinyurl.com/aintpupython101


132

try:
 price = float(input("Enter the price of the stock (e.g. 10):"))
 shares = int(input("Enter the number of shares (e.g. 2):"))
 total = price * shares

except Exception as e:
 print("Exception error:", str(e))
else:
 print("The total value of the shares is:", total)
finally:
 print("Thank you.")

https://tinyurl.com/aintpupython101

Enter the price of the stock (e.g. 10):10 
Enter the number of shares (e.g. 2):2 
The total value of the shares is: 20.0 
Thank you.

Python try: except: else: finally:

https://tinyurl.com/aintpupython101


Python try: except: else: finally:

133

try:
 file = open("myfile.txt")
 file.write("Python write file")
 print("file saved")
except:
 print("Exception file Error")

https://tinyurl.com/aintpupython101

Exception file Error

https://tinyurl.com/aintpupython101


Python try: except: else: finally:
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try:
 file = open("myfile.txt")
 file.write("Python write file")
 print("file saved")
except:
 print("Exception file Error")
finally:
 file.close()
 print("Finally process")

https://tinyurl.com/aintpupython101

Exception file Error 
Finally process

https://tinyurl.com/aintpupython101


Python try: except: else: finally:
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try:
 file = open("myfile.txt", 'w’)
 file.write("Python write file")
 print("file saved")
except:
 print("Exception file Error")
finally:
 file.close()
 print("Finally process")

https://tinyurl.com/aintpupython101

file saved 
Finally process

https://tinyurl.com/aintpupython101


Data Analytics 
and 

Visualization 
with Python

136



Data Analytics and Visualization 
with Python

137

• NumPy
• Numerical Python N-dimensional array 
• Pandas
• Data Analytics
• Matplotlib
• Basic Data Visualization
• Seaborn
• Advanced Visualization



W3Schools Python Numpy

138https://www.w3schools.com/python/numpy/default.asp

https://www.w3schools.com/python/numpy/default.asp


W3Schools Python Pandas

139https://www.w3schools.com/python/pandas/default.asp

Pandas Tutorial

https://www.w3schools.com/python/pandas/default.asp


W3Schools Python

140https://www.w3schools.com/python/

https://www.w3schools.com/python/


Pandas: Data Analytics and Visualization

141https://www.w3schools.com/python/pandas/default.asp

https://www.w3schools.com/python/pandas/default.asp


Wes McKinney (2022), "Python for Data Analysis: Data Wrangling with pandas, NumPy, 
and Jupyter", 3rd Edition, O'Reilly Media.

142https://github.com/wesm/pydata-book

https://github.com/wesm/pydata-book
https://github.com/wesm/pydata-book
https://github.com/wesm/pydata-book
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Numpy
NumPy

Base 
N-dimensional array 

package



NumPy 
is the 

fundamental package 
for 

scientific computing 
with Python.

144Source: http://www.numpy.org/



NumPy

•NumPy provides a 
multidimensional array object 
to store homogenous or heterogeneous 
data; 
it also provides 
optimized functions/methods to operate 
on this array object.

145Source: Yves Hilpisch (2014), Python for Finance: Analyze Big Financial Data, O'Reilly

NumPy
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0 1 n-1

1 2 3 4 5

One-dimensional Array 
(1-D Array)

0 1 n-1
0 1 2 3 4 5
1 6 7 8 9 10

11 12 13 14 15
m-1 16 17 18 19 20

Two-dimensional Array 
(2-D Array)

NumPy ndarray
NumPy



v = list(range(1, 6))
v
2 * v
import numpy as np
v = np.arange(1, 6)
v
2 * v

147

NumPy

Source: Yves Hilpisch (2014), Python for Finance: Analyze Big Financial Data, O'Reilly

NumPy



148

NumPy
Base 
N-dimensional 
array package



Python Data Structures

149

fruits = ["apple", "banana", "cherry"] #lists []
colors = ("red", "green", "blue") #tuples ()
animals = {'cat', 'dog'} #sets {}
person = {"name" : "Tom", "age" : 20} #dictionaries {}

https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101


Lists []

150

x = [60, 70, 80, 90]
print(len(x))
print(x[0])
print(x[1])
print(x[-1])

4 
60 
70 
90
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NumPy
NumPy Create Array

import numpy as np
a = np.array([1, 2, 3])
b = np.array([4, 5, 6])
c = a * b
c

Source: Yves Hilpisch (2014), Python for Finance: Analyze Big Financial Data, O'Reilly
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NumPy

NumPy

Source: http://cs231n.github.io/python-numpy-tutorial/

http://cs231n.github.io/python-numpy-tutorial/
http://cs231n.github.io/python-numpy-tutorial/
http://cs231n.github.io/python-numpy-tutorial/
http://cs231n.github.io/python-numpy-tutorial/
http://cs231n.github.io/python-numpy-tutorial/


153Source: https://docs.scipy.org/doc/numpy-dev/user/quickstart.html

import numpy as np
a = np.arange(15).reshape(3, 5)

a.shape
a.ndim
a.dtype.name

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html
https://docs.scipy.org/doc/numpy-dev/user/quickstart.html
https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


Matrix

154Source: https://simple.wikipedia.org/wiki/Matrix_(mathematics)



NumPy ndarray: 
Multidimensional Array Object

155
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0 1 n-1

1 2 3 4 5

One-dimensional Array 
(1-D Array)

0 1 n-1
0 1 2 3 4 5
1 6 7 8 9 10

11 12 13 14 15
m-1 16 17 18 19 20

Two-dimensional Array 
(2-D Array)

NumPy ndarray
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0 1 n-1

1 2 3 4 5

One-dimensional Array 
(1-D Array)

import numpy as np
a = np.array([1,2,3,4,5])
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0 1 n-1
0 1 2 3 4 5
1 6 7 8 9 10

11 12 13 14 15
m-1 16 17 18 19 20

Two-dimensional Array 
(2-D Array)

a = np.array([[1,2,3,4,5],[6,7,8,9,10],[11,12,13,14,15],[16,17,18,19,20]])



159

import numpy as np
a = np.array([[0, 1, 2, 3], 
[10, 11, 12, 13], 
[20, 21, 22, 23]])
a

0 1 2 3

10 11 12 13

20 21 22 23
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0 1 2 3

10 11 12 13

20 21 22 23

a = np.array([[0, 1, 2, 3], [10, 11, 12, 13], [20, 21, 22, 23]])



NumPy Basics: 
Arrays and Vectorized 

Computation

161Source: https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html

https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html


NumPy Array

162Source: https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html

https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html


Numpy Array

163Source: https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html

https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html
https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html


Tensor
• 3 
• a rank 0 tensor; this is a scalar with shape []

• [1. ,2., 3.] 
• a rank 1 tensor; this is a vector with shape [3]

• [[1., 2., 3.], [4., 5., 6.]] 
• a rank 2 tensor; a matrix with shape [2, 3]

• [[[1., 2., 3.]], [[7., 8., 9.]]] 

• a rank 3 tensor with shape [2, 1, 3]

164https://www.tensorflow.org/

https://www.tensorflow.org/
https://www.tensorflow.org/


165

80

[50 60 70]

50 60 70
55 65 75

[50 60 70] [70 80 90]
[55 65 75] [75 85 95]

Scalar

Vector

Matrix

Tensor



pandas
Python Data Analysis 

Library
providing high-performance, easy-to-use 

data structures and data analysis tools 
for the Python programming language.

166Source: http://pandas.pydata.org/



• Tabular data with 
heterogeneously-typed columns, 
as in an SQL table or Excel spreadsheet
• Ordered and unordered (not necessarily fixed-frequency) time 

series data.
• Arbitrary matrix data (homogeneously typed or 

heterogeneous) with row and column labels
• Any other form of observational / statistical data sets. The data 

actually need not be labeled at all to be placed into a pandas 
data structure

167

pandas: 
powerful Python data analysis toolkit

Source: http://pandas.pydata.org/pandas-docs/stable/



Series 
DataFrame

•Primary data structures of pandas
• Series (1-dimensional) 
•DataFrame (2-dimensional) 

•Handle the vast majority of typical use cases in 
finance, statistics, social science, and many 
areas of engineering. 

168Source: http://pandas.pydata.org/pandas-docs/stable/



pandas DataFrame
•DataFrame provides everything that R’s 
data.frame provides and much more. 
•pandas is built on top of NumPy and is intended 
to integrate well within a scientific computing 
environment with many other 3rd party 
libraries.

169



pandas 
Comparison with SAS 

pandas SAS
DataFrame data set
column variable
row observation
groupby BY-group
NaN .

170Source: http://pandas.pydata.org/pandas-docs/stable/comparison_with_sas.html



Python Pandas Cheat Sheet

171
Source: https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf

https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf
https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf
https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf


Creating pd.DataFrame

a b c

1 4 7 10

2 5 8 11

3 6 9 12

172

import pandas as pd
df = pd.DataFrame({"a": [4, 5, 6],
                   "b": [7, 8, 9],
                   "c": [10, 11, 12]},
                  index = [1, 2, 3])

Source: https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf

https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf
https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf
https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf
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type(df)

Pandas DataFrame
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import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
print('pandas imported')

s = pd.Series([1,3,5,np.nan,6,8])
s

dates = pd.date_range('20181001', 
periods=6)
dates

Source: http://pandas.pydata.org/pandas-docs/stable/10min.html
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176

df = pd.DataFrame(np.random.randn(6,4), 
index=dates, columns=list('ABCD'))
df



177

df = pd.DataFrame(np.random.randn(3,5), 
index=['student1','student2','student3']
, columns=list('ABCDE'))
df



178

df2 = pd.DataFrame({ 'A' : 1.,
'B' : pd.Timestamp('20181001'),
'C' : pd.Series(2.5,index=list(range(4)),dtype='float32'),
'D' : np.array([3] * 4,dtype='int32'),
'E' : pd.Categorical(["test","train","test","train"]),
'F' : 'foo' })
df2



179

df2.dtypes



Python Data Analysis and Visualization

180



181

Python 
Pandas

http://pandas.pydata.org/

http://pandas.pydata.org/


Python 
matplotlib

182Source: https://matplotlib.org/

https://matplotlib.org/


Python 
seaborn

183Source: https://seaborn.pydata.org/

https://seaborn.pydata.org/


Python 
plotly

184Source: https://plotly.com/python/

https://plotly.com/python/


Python 
bokeh

185Source: https://bokeh.org/

https://bokeh.org/


Python matplotlib

186https://matplotlib.org/

https://matplotlib.org/


Python Seaborn

187https://seaborn.pydata.org/

https://seaborn.pydata.org/


Python Plotly Graphing Library

188https://plotly.com/python/

https://plotly.com/python/


Python Plotly Graphing Library

189https://plotly.com/python/

https://plotly.com/python/


Python Plotly Graphing Library

190https://plotly.com/python/

https://plotly.com/python/


Python Plotly Graphing Library

191https://plotly.com/python/

https://plotly.com/python/


Python Plotly Graphing Library

192https://plotly.com/python/

https://plotly.com/python/


Python Plotly Graphing Library

193https://plotly.com/python/

https://plotly.com/python/


Python Bokeh

194https://bokeh.org/

https://bokeh.org/


Iris flower data set

195Source: http://suruchifialoke.com/2016-10-13-machine-learning-tutorial-iris-classification/

setosa versicolor virginica

Source: https://en.wikipedia.org/wiki/Iris_flower_data_set



196

Iris Classfication

Source: http://suruchifialoke.com/2016-10-13-machine-learning-tutorial-iris-classification/



iris.data

197

https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data
5.1,3.5,1.4,0.2,Iris-setosa 
4.9,3.0,1.4,0.2,Iris-setosa 
4.7,3.2,1.3,0.2,Iris-setosa 
4.6,3.1,1.5,0.2,Iris-setosa 
5.0,3.6,1.4,0.2,Iris-setosa 
5.4,3.9,1.7,0.4,Iris-setosa 
4.6,3.4,1.4,0.3,Iris-setosa 
5.0,3.4,1.5,0.2,Iris-setosa 
4.4,2.9,1.4,0.2,Iris-setosa 
4.9,3.1,1.5,0.1,Iris-setosa 
5.4,3.7,1.5,0.2,Iris-setosa 
4.8,3.4,1.6,0.2,Iris-setosa 
4.8,3.0,1.4,0.1,Iris-setosa 
4.3,3.0,1.1,0.1,Iris-setosa 
5.8,4.0,1.2,0.2,Iris-setosa 
5.7,4.4,1.5,0.4,Iris-setosa 
5.4,3.9,1.3,0.4,Iris-setosa 
5.1,3.5,1.4,0.3,Iris-setosa 
5.7,3.8,1.7,0.3,Iris-setosa 
5.1,3.8,1.5,0.3,Iris-setosa 
5.4,3.4,1.7,0.2,Iris-setosa 
5.1,3.7,1.5,0.4,Iris-setosa 
4.6,3.6,1.0,0.2,Iris-setosa 
5.1,3.3,1.7,0.5,Iris-setosa 
4.8,3.4,1.9,0.2,Iris-setosa 
5.0,3.0,1.6,0.2,Iris-setosa 
5.0,3.4,1.6,0.4,Iris-setosa 

setosa

versicolor

virginica

https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data
https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data
https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data
https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data
https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data


198Source: https://seaborn.pydata.org/generated/seaborn.pairplot.html

Iris Data Visualization



Data Visualization in Google Colab

199https://tinyurl.com/aintpupython101

https://tinyurl.com/aintpupython101
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import seaborn as sns
sns.set(style="ticks", color_codes=True)
iris = sns.load_dataset("iris")
g = sns.pairplot(iris, hue="species")

Source: https://seaborn.pydata.org/generated/seaborn.pairplot.html
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import numpy as np
import pandas as pd
%matplotlib inline
import matplotlib.pyplot as plt
import seaborn as sns
from pandas.plotting import scatter_matrix



202

url = "https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data"

names = ['sepal-length', 'sepal-width', 'petal-length', 'petal-width', 'class']
df = pd.read_csv(url, names=names)
print(df.head(10))
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df.tail(10)



204

df.describe()



205

print(df.info())
print(df.shape)



206

df.groupby('class').size()



207

plt.rcParams["figure.figsize"] = (10,8)
df.plot(kind='box', subplots=True, layout=(2,2), sharex=False, sharey=False)
plt.show()



208

df.hist()
plt.show()



209

scatter_matrix(df)
plt.show()



210

sns.pairplot(df, hue="class", size=2)



Wes McKinney (2022), "Python for Data Analysis: Data Wrangling with pandas, NumPy, 
and Jupyter", 3rd Edition, O'Reilly Media.

211https://github.com/wesm/pydata-book

https://github.com/wesm/pydata-book
https://github.com/wesm/pydata-book
https://github.com/wesm/pydata-book


212Source: https://github.com/wesm/pydata-book/blob/3rd-edition/ch04.ipynb

Wes McKinney (2022), "Python for Data Analysis: Data Wrangling with pandas, NumPy, 
and Jupyter", 3rd Edition, O'Reilly Media.

https://github.com/wesm/pydata-book/blob/3rd-edition/ch04.ipynb
https://github.com/wesm/pydata-book/blob/3rd-edition/ch04.ipynb
https://github.com/wesm/pydata-book/blob/3rd-edition/ch04.ipynb
https://github.com/wesm/pydata-book/blob/3rd-edition/ch04.ipynb
https://github.com/wesm/pydata-book/blob/3rd-edition/ch04.ipynb
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Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/aintpupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/aintpupython101
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Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/aintpupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/aintpupython101


Kaggle Datasets 
for 

Data Science
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Kaggle Datasets for Machine Learning

216Source: https://www.kaggle.com/datasets?search=ESG

https://www.kaggle.com/datasets?search=ESG


Kaggle Datasets for Machine Learning

217Source: https://www.kaggle.com/datasets?search=credit+card&sort=votes

https://www.kaggle.com/datasets?search=credit+card&sort=votes


Kaggle Datasets: Credit Card Fraud Detection
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https://www.kaggle.com/datasets/mlg-ulb/creditcardfraud
https://www.kaggle.com/datasets/mlg-ulb/creditcardfraud
https://www.kaggle.com/datasets/mlg-ulb/creditcardfraud


Kaggle Code: Credit Card Fraud Detection
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https://www.kaggle.com/datasets/mlg-ulb/creditcardfraud/code?datasetId=310&sortBy=voteCount
https://www.kaggle.com/datasets/mlg-ulb/creditcardfraud/code?datasetId=310&sortBy=voteCount
https://www.kaggle.com/datasets/mlg-ulb/creditcardfraud/code?datasetId=310&sortBy=voteCount


Kaggle Code: Credit Card Fraud Detection

220Source: https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets

https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets
https://www.kaggle.com/code/janiobachmann/credit-fraud-dealing-with-imbalanced-datasets


Papers with Code
State-of-the-Art (SOTA)

221https://paperswithcode.com/sota

https://paperswithcode.com/sota


Summary
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• NumPy
• Numerical Python N-dimensional array 
• Pandas
• Data Analytics
• Matplotlib
• Basic Data Visualization
• Seaborn
• Advanced Visualization
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