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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

52025/10/08 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
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National Taipei University

Week Date Subject/Topics

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 Al and Python

14 2025/12/10 Applications of Accounting Data Analytics with Python
15 2025/12/17 Applications of ESG Data Analytics with Python
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Python
Java

C++

C
JavaScript
C#

SQL

Go
TypeScript

HTML

Top Programming Languages

0.588
0.538
0.4641
0.4638
0.3973
0.3397
0.2157
0.1794

|

90.139

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

Python is an

interpreted,
object-oriented,
high-level
programming language
with
dynamic semantics.



Python Ecosystem for Data Science

Few (~10) main libraries GitHub = stackoverflow
Share code Information
“ll. Tensorflow '
StatsModlel
PYTHRCH el
Machine Learning Statistics

-~

upyter

pandas @ S ) B _)
ciP g’
e y matplitlib ANACONDA

Structured data Scientific ‘—G—Eghlcs Lab book

gNumPy\ @ python

Numerical data (arrays) _



Python Ecosystem for Data Science

Visulalization Data Structures

&
.lI“I. b
plotly Bokeh

matpl-tlib

Statistics Machine Learning & Al

O PyTorch
| | StatsModel
QSM | 7 Shatetcs n Byt

S

|/

\
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The Quant Finance PyData Stack

@ PyThalesians  zi5jine DX Analytics

PyAlgoTrade
QuantLib

Quantopian

Network,X

& Fymlas
,‘__ | StateModlels
4 TensorFlow _'S M Statistics in Python

O PyTorch
77| Scikit

. scikits-image
w image processing in python

& matplotlib pandas i

+/. + it s
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Numpy
o

NumPy
Base
N-dimensional array
package




Python
matplotlib

matplthb
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https://matplotlib.org/

Python
Pandas

pandas ”#fiﬁ%



http://pandas.pydata.org/

W W3Schools Python

CSS JAVASCRIPT

SQ
Python Tutorial Python TUtO rial

Python Get Started

Python Syntax

Python Comments

Python Variables

Python Data Types Learn Python
Python Numbers
Python Casting

L PYTHON JAVA PHP HOW TO W3.CSS (G C# BOOTSTRAP REACT

Python is a popular programming language.

Python Strings Python can be used on a server to create web applications.
Python Booleans

Python Lists

Python Tuples

Python Sets

Python Dictionaries

Python If.Else Learning by Examples

Python While Loops
Python For Loops

Pvthan Fiunctions

With our "Try it Yourself" editor, you can edit Python code and view the result.

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



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

VYV w3Schools Python: Try Python
m Result Size: 363 x 272

print("Hello, World!") Hello, World!

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



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

LearnPython.org

e learnpython.org Home About Certify More Languages ~
Python Java HTML Go C C++ JavaScript PHP Shell C# Perl Ruby Scala SQL

Get started learning Python with DataCamp's free Intro to Python tutorial. Learn Data Science by completing interactive coding
challenges and watching videos by expert instructors. Start Now!

Ready to take the test? Head onto LearnX and get your Python Certification!

This site is generously supported by DataCamp. DataCamp offers online interactive Python Tutorials for Data Science. Join 11
millions other learners and get started learning Python for data science today!

Good news! You can save 25% off your Datacamp annual subscription with the code LEARNPYTHON23ALE25 - Click here to
redeem your discount!

Welcome

Welcome to the LearnPython.org interactive Python tutorial.

Whether you are an experienced programmer or not, this website is intended for everyone who wishes to learn the Python
programming language.

You are welcome to join our group on Facebook for questions, discussions and updates.
After you complete the tutorials, you can get certified at LearnX and add your certification to your LinkedIn profile.

Just click on the chapter you wish to begin from, and follow the instructions. Good luck!
https://www.learnpython.org/
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= Filter

Overview

Python Set Up
Python Intro

Strings

Lists

Sorting

Dicts and Files
Regular Expressions
Utilities

Lecture Videos

1.1 Introduction, strings [/}
1.2 Lists and sorting [7]
1.3 Dicts and files [/}

2.1 Regular expr [/

2.2 Utilities [4

2.3 Utilities urllib [F

2.4 Conclusions [/

Pvthon Exercises

Google’s Python Class

Google for Education > Python Q Search @ English ~

Home > Products > Google for Education > Python Was this helpful? 5 an

Google's Python Class [ -

Welcome to Google's Python Class - this is a free class for people with a little bit of programming experience who
want to learn Python. The class includes written materials, lecture videos, and lots of code exercises to practice
Python coding. These materials are used within Google to introduce Python to people who have just a little
programming experience. The first exercises work on basic Python concepts like strings and lists, building up to the
later exercises which are full programs dealing with text files, processes, and http connections. The class is geared
for people who have a little bit of programming experience in some language, enough to know what a "variable" or "if
statement" is. Beyond that, you do not need to be an expert programmer to use this material.

To get started, the Python sections are linked at the left -- Python Set Up to get Python installed on your machine,
Python Introduction for an introduction to the language, and then Python Strings starts the coding material, leading
to the first exercise. The end of each written section includes a link to the code exercise for that section's material.
The lecture videos parallel the written materials, introducing Python, then strings, then first exercises, and so on. At
Google, all this material makes up an intensive 2-day class, so the videos are organized as the day-1 and day-2
sections.

This material was created by Nick Parlante working in the engEDU group at Google. Special thanks for the help from
my Google colleagues John Cox, Steve Glassman, Piotr Kaminski, and Antoine Picard. And finally thanks to Google
and my director Maggie Johnson for the enlightened generosity to put these materials out on the internet for free
under the Creative Commons Attribution 2.5 license - share and enjoy!

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

& C' @ Secure | https://colab.research.google.com/notebooks/welcome.ipynb % @ O
co Hello, Colaboratory B B e
File Edit View Insert Runtime Tools Help
CODE TEXT 4 CELL ¥ CELL 43 COPY TO DRIVE CONNECT ~ 2 EDITING A
Table of contents Code snippets Filess X
Getting Started ‘ - Welcome to Colaboratory!
Highlighted Features Colaboratory is a free Jupyter notebook environment that requires no setup and runs entirely in the cloud. See our

FAQ for more info.

TensorFlow execution

GitHub Getting Started
SRR « Overview of Colaboratory
Visualization ; x .
» Loading and saving data: Local files, Drive, Sheets, Google Cloud Storage
Forms « Importing libraries and installing dependencies
«» Using Google Cloud BigQuery
Examples » Forms, Charts, Markdown, & Widgets
» TensorFlow with GPU
Local runtime support » Machine Learning Crash Course: Intro to Pandas & First Steps with TensorFlow
SECTION

~ Highlighted Features

Seedbank

Looking for Colab notebooks to learn from? Check out Seedbank, a place to discover interactive machine learning examples.

v TensorFlow execution

Colaboratory allows you to execute TensorFlow code in your browser with a single click. The example below adds two matrices.

[1. 1. 1.]+[1. 2 3.]=[2. 3. 4.]

https://colab.research.google.com/notebooks/welcome.ipynb
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Connect Google Colab in Google Drive

& My Drive - Google Drive X +

&

C @ https://drive.google.com/drive/u/2/my-drive

L Drive Q_ Search Drive

My Drive ~

e E R a0 R 00 N Quick Access

enmmmw

v

My Drive

ammmm?®

AEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

» L0

C,
*

[
S

=

Computers New folder...

Shared wit

>

Upload files...

Recent Upload folder... |

Starred El Google Docs >
(-

Trash Google Sheets >
Google Slides >
Backups = More > -
L e —— E Google Forms >
-— rl .
Storage B3 Google Drawings
Files EJ Google My Maps
0 bytes of 15 GB used
UPGRADE STORAGE - El Google Sites
Store safely Sync seamlessly
i e @ b NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE,
o : -+ Connect more apps .
‘-----------------------------------------»‘
Get Backup and Sync for

Mac Access anywhere Share easily

o

e

Name N
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Google Colab

& My Drive - Google Drive X +

& > C & https://drive.google.com/drive/u/2/my-drive

Connect apps to Drive X

All ~ .
-.IIIIIIIIIIIIIIIIIIIIIIIIIIIIII’

ZIP Extractor
Extract ZIP files to Google Drive

Extraction complete. A WA

Bl oo LUMIN PDF

O bx ¥ &

cloudconvert

& Test.zip

ZIP Extractor
307,585 users 289,310 users

7/ Edit, Send ,
& Sign PDFs B
DOC H u b Google Forms

Merge PDF - Split PDF - Sejda.com DocHub - Edit and Sign PDF Docu... Google Forms
kA ok (1106) 2,131,600 users 4,803,614 users

Lumin PDF - Beautiful PDF Editor CloudConvert
373,161 users




Google Colab

& My Drive - Google Drive X -+

&

C

@ https://drive.google.com/drive/u/2/my-drive

Connect apps to Drive

Al ~ colab| X

VNN NN NN NN NN NN SN NN NN NN NS NN NN NN NN NN SN NN SN NN EEEENN NN NN NN EEENNEEENNEEEEENEEEEEEEy
*

Colaboratory

offered by https://colab.research.google.com

Productivity

A data analysis tool that combines code, output, and descriptive Jokkkok (195)
text into one collaborative document.

eUNEEEEEEEREEEEN,

s s s s EEEEEE R RS AR A A AN NSNS S A A A A NN NS S A AAEA NSNS S EEAAENEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEe®

-

®sssnnnnnnnnnnn?

*
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Connect Colaboratory to Google Drive

& My Drive - Google Drive X +

& C & https://drive.google.com/drive/u/2/my-drive Q % @

Connect apps to Drive

Productivity

Colaboratory was connected to Google Drive.
Yook (195)

Make Colaboratory the default app for files it can open




Google Colab

& My Drive - Google Drive X +

<« > C @ https://drive.google.com/drive/u/2/my-drive
L Drive Q. Search Drive
My Drive ~

STEEtEEEEsssEEsssmssssssEsaas Quick Access

ammmm?®

E 4 g My Drive

PasssEsEEsEEEEsEEEEEEEEEEEEEEEES

» [0 Comput New folder...

—-n Shared\
(®©  Recent Upload folder...
* Starred =]

Upload files...

Google Docs >
B  Trash Google Sheets >
[ Google Slides >
@& Backups : Vo 5 :
P NN SN NSNS NN NN NN EEEEEEEEEEEEEEEEES E GOOgleFOrmS >
¢  Storage B Google Drawings
Files
0 bytes of 15 GB used n Google My Maps
UPGRADE STORAGE o B Google Sites
Siolgsa'ely ﬂﬂcseamless'y IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII..
e @ it [H Colaboratory .
m Get Backup and Sync for 4 Connect more apps

Mac Access anywhere Share easily
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2
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Google Colab

& My Drive - Google Drive X €O UntitledO.ipynb - Colaboratory X +

“---.---.---.---.---.---.-----------------------------------.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---...
s

C @ https://colab.research.google.com/drive/1Qu0onZxHABVR2hjTN7FG-YUuEZwfQprp8?authuser=2 % @ %

& Untitled0.ipynb ¢

File Edit View Insert Runtime Tools Help

Bl COMMENT &% SHARE 0

CODE TEXT 4 CELL ¥ CELL CONNECT /’ EDITING A

.
A NN NN NN NN NN NN NN NN NN E NN NN NN NN NN NN NN EEEEEEE NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEE NN EEEEEEEEEEEEEEEEEEEEEEEEmEn®

>
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Google Colab

& My Drive - Google Drive X €O Untitled0.ipynb - Colaboratory X +
C & https://colab.research.google.com/drive/1Qu0onZxHAGVR2hjTN7FG-YUuEZwfQprp8?authuser=2 Yo @ :
& UntitledO.ipynb
Py Bl COMMENT &% SHARE 0

File Edit View Insert E-R-uﬁt'ir-n-e': Tools Help
Sammnnnm I.

CONNECT ~ 2 EDITING A

4]

CODE TEXT 4! Run all 38/Ctrl+F9
Run before 38/Ctrl+F8

° Run the focused cell 38/Ctri+Enter :
Run selection 38/Ctrl+Shift+Enter
Run after 38/Ctrl+F10

Reset all runtimes...

Change runtime type

EEEEEEEEEEEEEEEEEEEEEEEEEEmEmEn?

s"EEY
amm



Run Jupyter Notebook
Python3 GPU
Google Colab

& My Drive - Google Drive X €0 Untitled0.ipynb - Colaboratory X +

C @ https://colab.research.google.com/drive/1Qu0onZxHA6VR2hjTN7FG-YuEZwfQprp8?authuser=2

Notebook settings

yEEEEEEEEEEEEEEEEEEEEEEEEE,

Runtime type

Python 3 v

L]
[
[
L]
L]
*

yEEEEEEEEEEEEEEEEEEEEEEEEE,

Hardware accelerator .
PU v @

D Omit code cell output when saving this notebook

eumNEEW

CANCEL SAVE
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Google Colab Python Hello World
print('Hello World')

w @ :

cO Untitled0.ipynb - Colaboratory X +
@ https://colab.research.google.com/drive/1Qu0onZxHAB6VR2hjTN7FG-YUEZwfQprp8?authuser=2#scrollTo=6s-m3sER8G1u

<« C
& UntitledO.ipynb ¢ B COMMENT

File Edit View Insert Runtime Tools Help
/ CONNECTED ¥

CODE TEXT 4 CELL ¥ CELL

° print('Hello World').

an» SHARE 0

2 EDITING A

> Hello World
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Python in Google Colab (Python101)

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTuniMgf2RkCrT

0 python101.ipynb - Colaborator X +

& C & https://colab.research.google.com/drive/1FEG6DNnGvwfUbeo4zJ1zTunjMqf2RkCrT?authuser=2#scrollTo=wsh36fLxDKC3 w @
& python101.ipynb ¢
CO pyt Py Bl COMMENT &% SHARE o
File Edit View Insert Runtime Tools Help
CODE TEXT 4 CELL ¥ CELL / CONNECTED ¥ 2 EDITING A
# Future Value “
° pv = 100

r
n
fv = pv * ((1 + (r)) ** n)
print(round(fv, 2))

[11] 1 amount =
2 interest
3 years = 7
4
5 future_value = amount * ((1 + (0.01 * interest)) ** years)
6 print(round(future_value, 2))

100
= 10 #10% = 0.01 * 10

> 194.87

[12] 1 # Python Function def
2 def getfv(pv, r, n):
3 fv = pv * ((1 + (r)) ** n)
4 return fv
5 fv = getfv(100, 0.1, 7).
6 print(round(fv, 2))

D> 194.87

[13] 1 # Python if else
2 score = 80
3 if score >=60 :

4 print("Pass")

5 else:

6 print("Fail"),
[»> Pass

https://tinyurl.com/aintpupython101
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{D) ANACONDA.

Anaconda
The Most Popular
Python
Data Science Platform



Download Anaconda

D ANACONDA. Products Pricing Solutions Resources Partners Blog Company

Data science technology for
a better world.

Anaconda offers the easiest way to perform Python/R data science and
machine learning on a single machine. Start working with thousands of
open-source packages and libraries today.

{ ———————————— ~

. :

|

! Get Additional Installers l
|

o meld

https://www.anaconda.com/download

Contact Sales
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& python’

Python
HelloWorld




Anaconda-Navigator

Launchpad

MeOOUNalIROBRIAULTOOA™ 9




Anaconda Navigator

| NON ) D Anaconda Navigator

{0 ANACONDA NAVIGATOR

ﬁ Home

Applications on | base (root) ’ v | Channels Refresh
, | | | | | | | \
&P Environments | o I e .
-
* Learning Jjupyter | TPy
| o |
jupyterlab I notebook I gtconsole
(1] .
o (S A 0315 A 540 43.1
An extensible environment for interactive I Web-based, interactive computing notebook I PyQt GUI that supports inline figures, proper
and reproducible computing, based on the environment. Edit and run human-readable multiline editing with syntax highlighting,
Jupyter Notebook and Architecture. I docs while describing the data analysis. I graphical calltips, and more.
Launch I Launch I Launch
\ | | | | J
e e e
A'a : a
Documentation spyder vscode glueviz
AN 326 1.22.2 0.12.4
Developer Blog Scientific PYthon Development Streamlined code editor with support for Multidimensional data visualization across
EnviRonment. Powerful Python IDE with development operations like debugging, files. Explore relationships within and among
advanced editing, interactive testing, task running and version control. related datasets.
Feedback debugging and introspection features

’ You ‘@/ Launch Launch Install ¥



Jupyter Notebook

| NON | : Home X ‘L\\T\\
& C' | ® localhost:8888/tree/Documents/Data/BDA
-t
~ Jupyter
Files Running Clusters

Select items to perform actions on them.

r____________________“

: "0 + @@/ Documents / Data / BDA
O ..

|

|

The notebook list is empty.

—— o ————————————————

Logout

Upload New~v £

Name ¥ Last Modified

seconds ago
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Jupyter Notebook
New Python 3

| N J // ~ Home X "<§ Untitled X \{U )\
& C | ® localhost:8888/tree/Documents/Data/BDA 5
-
N Jupyter Logout
Files Running Clusters
Select items to perform actions on them. Upload | New v' o
. - | __Notebook: [
) - / Documents / Data / BDA
-0 ( Python 3 )d
O .. Jo
| Other: [
The notebook list is empty. Text File
. Folder

Terminal




print ("hello, world")

L NON ~ Home x> &' HellowWorld X ﬁ
C  ® localhost:8888/notebooks/Documents/Data/BDA/HelloWorld.ipynb w
st
~’ JU pyter HelloWorld (autosaved) P Logout
File Edit View Insert Cell Kernel Widgets Help Trusted | Python3 O

ﬁ
B + x @D 4 Y| MRun JlB C » Code

In [1]: 'print("hello, world") '

hello, world

<«
@

In [ ]:
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Python Fiddle

- @ Python Cloud IDE | Python Fic x

& C'  ® pythonfiddle.com

» Run ¢ Reset v~ Share @ Import 8 Login LanguageV

Python Fiddle

G+ | 2.6k Python Cloud IDE

1 print("Hello Python Fiddle") 5

Chaining comparison Description:
operators ==

Decorators

Creating generators
objects

Enumerate

Function closure
nizer L

s in sli

operators

For Else

Verbose regular

expressions 4
In-place value Tags:
swapping |

Function argument A comma-separated list
unpacking of tags.

» Packages

» Hotkeys

Hello Python Fiddle

http://pythonfiddle.com/
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@ python Text input and output

Source: http://pythonprogramminglanguage.com/text-input-and-output/
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Python in Google Colab

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo04zJ1zTuniMqgf2RkCrT

o python101.ipynb - Colaborator X +

&« C @& https://colab.research.google.com/drive/1IFEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT?authuser=2#scrollTo=LSNfVqJO-7-U w @
& python101.ipynb ¢
CO python101.ipynb B COMMENT 2% SHARE 0
File Edit View Insert Runtime Tools Help
CODE TEXT 4 CELL ¥ CELL / CONNECTED ~ 2 EDITING A
° 1 print("hello, world"). :

> hello, world

[2] 1 # comment
2 from platform import python_version
3 print("Python Version:", python_version())

[»> Python Version: 3.6.6

[3] 1 # https://www.learnpython.org/en/
2 # LearnPython.org interactive Python tutorial
3 print("Hello World")
4 print("Hello World\nThis is a message")
5x=3
6 print(x)
7 x=2
8y=3
9 print(x, ' ', y).

[»> Hello World
Hello World
This is a message

3
2 3
[4] 1 # Python Variables

2 x=2
3 price = 2.5
4 word = 'Hello'
5
6 word = 'Hello'
7 word = "Hello"
8 word = '''Hello'"'

https://tinyurl.com/aintpupython101
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@ python Text input and output

__ PythonTutorial X

C  ® localhost:8889/notebooks/Documents/SCDBA/PythonTutorial.ipynb

: J u pyte r PythonTUtorial (unsaved changes)

File Edit View Insert Cell Kernel Widgets Help
+ < @ B 4~ v M B C Code $ CellToolbar
In [1]: print("Hello World")
Hello World
In [2]: print("Hello World\nThis is a message")
Hello World
This is a message
In [3]: x =3
print(x)
3
In [4]: x = 2
y=3
print(x, ' ', y)
2 3
In [5]: name = input("Enter a name: ")
Enter a name: Myday
In [6]: X = int(input("What is x? "))
What is x? 80
In [7]: x = float(input("Write a number "))

Write a number 3.6

http://pythonprogramminglanguage.com/text-input-and-output/

w
ﬁ Logout
| Python3 O
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Data Science



Al, Big Data, Cloud Computing
Evolution of Decision Support,

Business Intelligence, and Analytics
Al

Al Cloud Computing Big Data
L $
o % o % DM BI @,
S RO O, & R
% S, . S % . 2 S
G 2, % SN NN el G
¢ ‘e /O ® @ O /O ‘e ACS o ’0: @ ‘e o ‘. @
. P @) O /N W O et N RO (N
Dl S (N o D T O O
S, g '9% % % % %q’ ox. 0’5"%& N Oy
/- /O IO . . é K S @ ., “. . "0 @ .
% S o {; O (//) /) o, 0, % L NS o e S/ o
(NS 7 0, S s RTINS 0, Ty e, 7
A S o, . 0 0 O BN TS
%, CS S A R S0, T . TS DSt N, e e
On Lo O %0, 7% NS> oo Q0 C g N T, DO
NN &) . Y U s, TS e S NG, Y Y
/’é. Q Q /’é. 7, (/@ ) Q O 7, T, e, e .Pé“.é .//é
% D0 D e Yy % %, o AN AN AR
© v & v o o é‘z.:gggu,@ TR I SIS
—_ — 3>»>—19705s —>»—1980s >——1990s ——>»— 2000s ——>»— 20105 — — >
Decision Support Systems » Enterprise/Executive IS Business Intelligence Big Data --:

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),
Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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The Development of Big Data Analytics

The third generation BDA
o Brain-like intelligence model
Interpretable algorithms

Combining symbolism and
connectionism

Knowledge and big data

The second generation BDA

e High-quality big data

e Machine learning model

The first generation BDA : .
; ) e Deep learning algorithms
e Disordered internet data

o Simple statistic
algorithms

* |

2 2009:

) ImageNet:A Large-scale
--=°-° 4 Image Database

2} |

g 1950 1975:1" Genetic | 1997: il

i i 1975:1* Genetic 1987:F : Deep Belief

3 Test-can - Algorithm | jogiobased | Hybrid Al Net
b= Machine Think Al System :

= 1951: 1 A .

< . ‘ 1998: Since 2002:
- 15t Neuron I8 ANIN 1982:Hopfield  Gradient-based DNA

5] Computer Learning e ent- . :
g 1943 I [ ‘ — o

= z

5 i, ‘ 1986:

= Binary:ANN | g :

£ S 1976:MYCIN | B

= | ’ and start of DAT

= . |

bt I Learning

g | i

g - _ | AI Winter Al becomes a science |
2 I 1 ;
o 1950 1960 1970 1980 1990 2000 2010 Time

Source: Wang, Junliang, Chugiao Xu, Jie Zhang, and Ray Zhong (2022). "Big data analytics for intelligent manufacturing systems: A review." Journal of Manufacturing Systems 62 (2022): 738-752.
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Data Analyst

* Data analyst is just another term for professionals
who were doing Bl in the form of data compilation,
cleaning, reporting, and perhaps some
visualization.

* Their skill sets included Excel, some SQL
knowledge, and reporting.

*You would recognize those capabilities as
descriptive or reporting analytics.
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Data Scientist

e Data scientist is responsible for predictive analysis, statistical analysis,
and more advanced analytical tools and algorithms.

* They may have a deeper knowledge of algorithms and may recognize
them under various labels—data mining, knowledge discovery, or
machine learning.

* Some of these professionals may also need deeper programming
knowledge to be able to write code for data cleaning/analysis in
current Web-oriented languages such as Java or Python and statistical
languages such as R.

* Many analytics professionals also need to build significant expertise in
statistical modeling, experimentation, and analysis.
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Data Science and
Business Intelligence

(= D \)
A Predictive ?B:lt;;ﬂg '::ge l))ata Mining "

Exploratory
Typical o Optirmization, predictive modeling,
Techniques forecasting, statistical analysis
and * Structured,/unstructured data, mary

Data Types types of sources, very large datasets
o What if._?

°°'“q"'°i N | o what's the optimal scenario for our business?
o What will n next? What if these trends

=\ continue? Why Is this happening? F

Past " Future
Time

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015



Predictive Analytics
and Data Mining
(Data Science)

Structured/unstructured data, many types of sources,
very large datasets

Optimization, predictive modeling, forecasting statistical analysis

What if...?
What's the optimal scenario for our business?
What will happen next?
What if these trends countinue?
Why is this happening?
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Profile of a Data Scientist

 Quantitative
e mathematics or statistics
* Technical

* software engineering,
machine learning,
and programming skills

* Skeptical mind-set and critical thinking
e Curious and creative

* Communicative and collaborative
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Data Scientist Profile

Quantitative

Communicative
and

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015
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Big Data Analytics
Lifecycle




Key Roles for a
Successful Analytics Project

Business Intelligence

Business User Project Sponsor Project Manager

Database
Administrator (DBA

Data Engineer Data Scientist

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015
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Overview of Data Analytics Lifecycle

Operationalize

5

Communicate

Results

Is the model robust
enough? Have we
failed for sure?

(4

Model

Building

Do | have enough
information to draft
an analytic plan and

share for peer review?

2 Do I have
enough good
quality data to
Data Prep start building
the model?

3

Model
Planning

Do | have a good idea
about the type of model
to try? Can | refine the
analytic plan?
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Overview of Data Analytics Lifecycle

1. Discovery

2. Data preparation

3. Model planning

4. Model building

5. Communicate results

6. Operationalize



Key Outputs from a
Successful Analytics Project

' Code WM Presentation for Analysts
&= Technical Specs WM Presentation for Project Sponsors

Project Manager Business Intelligence Analyst

7 ¥ ¥

Database Administrator

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015 57



Example of Analytics Applications
in a Retail Value Chain

Retail Value Chain

Critical needs at every touch point of the Retail Value Chain

» Shelf-space » Trend analysis * Deliver seamless
optimization » Category customer
* Location analysis management experience
» Shelf and floor * Predicting * Understand
planning trigger events relative performance
* Promotions for sales of channels
and markdown » Better forecasts » Optimize marketing
optimization of demand strategies
- ~
r. "( Multichannel
erchandlz Buymg eratlonz

Vendors [ Wl N

« Supply chain
management

* Inventory cost
optimization

* Inventory shortage
and excess
management

» Less unwanted costs

» Targeted promotions

* Customized inventory

* Promotions and costs
price optimization

» Customized shopping and clubbing
experience * Reduced
transportation
costs

* On-time product
availability at low

* Order fulfillment

Customers

« Building retention
and satisfaction

* Understanding
the needs of the
customer better

« Serving high LTV
customers better

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),

Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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Analytics Ecosystem

Data

Data

. ’ Management
| fenir‘a Iton Infrastructure
nfrastructure Providers

Providers Regulators and

Policy Makers

Data

: ANEEIGS Warehouse
Analytics- Analytics Industry Providers
50;3used User Analysts &

ortware N Organization Influencers
Developers/ APplication ’
Developers:

Industry Specific
or General

Academic
Institutions and
Certification
Agencies

Middleware
Providers

Data Service
Providers
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Job Titles of Analytics

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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Three Types of Analytics

Business Analytics

Descriptive Predictive Prescriptive
o
2 What happened? What will happen? What should | do?
§ What is happening? Why will it happen? Why should | do it?
a
» v Business reporting v/ Data mining v/ Optimization
% v’ Dashboards v/ Text mining v/ Simulation
© v Scorecards v Web/media mining v’ Decision modeling
L v Data warehousing v’ Forecasting v Expert systems
(0]
g Well-defined Accurate projections Best possible
S business problems of future events and business decisions
g and opportunities outcomes and actions

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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A Data to Knowledge Continuum

Business Process

Internet/Social Media

/ Instagram

Pinterest

Twitter
Snapchat
Flicker

Foursqare

S

Reddit

\

LinkedIn
YouTube
Google+

Facebook

Tumblr

Machines/Internet of Things

™
1

Data Protection

A

Cloud Storage and
Computing
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A Simple Taxonomy of Data

Data in Analytics

Structured Data

Unstructured or Semistructured Data

Categorical Numerical
~—>  Nominal > Interval > Multimedia
~—>  Ordinal > Ratio —> XML/JSON

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson

Y

Audio

Video
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Data Preprocessing Steps

>
’ -------- b
Raw Data E

l Sources

Data Consolidation T

v Collect data i
v’ Select data i
v Integrate data i

]

|

Data Cleaning T

v Impute values
v" Reduce noise
v Eliminate duplicates

| B

Data Transformation T

v" Normalize data
v" Discretize data
v" Create attributes

|

Data Reduction

v" Reduce dimension
v" Reduce volume
v' Balance data

Feedback

[P S N

Well-Formed
Data

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson



An Analytics Approach to Predicting Student Attrition

3

Raw Data Sources (Institutional DBs)

v v v

Data Preprocessing (collecting, merging,
cleaning, balancing, & transforming)

Experimental Design
(10-fold Cross-Validation)

Logistic Regression Support Vector Machine| | !

_______ J |
|
| 'b\ :
! S
] 6\6 N 1
| \(\b 060 :
| % .
! 1
| Decision Tree Neural Networks Ensemble/Bagging |
! [
! B s L 0 !
] - Nw
| CTT Y Vote 11wt |
! 1
! - 1
! (j |i, ]| [i] Ensemble/Boosting :
{ m 7

! Y, BB |
? i S |
1 1 ot e Boost |
! = 1
| 1 1
! 1
! 1
! [
! |
! 1
! 1

Assessment (Confusion Matrix)

Specificity

=
| [

| i

| T | EP Accuracy, i /V\;‘
| > | Sensitivity, i

' .

\ i

|

]
[]
L]

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson



Balanced Data |Imbalanced Data |

A Graphical Depiction of the
Class Imbalance Problem

Input Data Model Building, Testing,
and Validating

Model Assessment ____

(Accuracy, Precision+, Precision-)
-(90%, 100%. 50%)

Which one
IS better?

: (80%, 80%, 80%)

(Accuracy, Precision+, Precision-)

*Yes: dropped out, No: persisted.

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Ana

ytics, a

nd Data

Science: A Managerial Perspective, 4th Edition, Pearson

66



Relationship between Statistics
and Descriptive Analytics

Business Analytics

i l

Descriptive Predictive Prescriptive

[ D P [ StatIStIC; ]

A

[Descr'lptwe] [ Inferential ]
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Understanding the Specifics about
Box-and-Whiskers Plots

E
////
7
y's
O
————
©)
P
e
x ‘\ ~.
O S
R SRS —
©) ~
o .
O I E——
- AN J
Y e

Variable 1 Variable 2

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson

Upper
Quartile

Median

Mean

Lower
Quartile

Outliers

Larger than 1.5 times the
upper quartile

Largest value, excluding
larger outliers

250% of data is larger than
this value

50% of data is larger than
this value—middle of data set

Simple average of the data set

250% of data is smaller
than this value

Smallest value, excluding
smaller outliers

Smaller than 1.5 times the
lower quartile




Estimation Methodologies for

Machine Learning Classification Tasks

* Simple split (or holdout or test sample estimation)

e Split the data into 2 mutually exclusive sets
training (~70%) and testing (30%)

. Model
Training Data Development
Trained L
Preprocessed Classifier Prediction
Data Accuracy
Y

TP | FP

Testing Data > Model >

Assessment (scoring)

FN | TN

* For ANN, the data is split into three sub-sets
(training [~60%], validation [~*20%], testing [*20%)])

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017), Business Intelligence, Anal

ytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson
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k-Fold Cross-Validation:
Machine Learning Data Splitting and Model Assessment

e WD @5 @O a» o,
-~

10% 10% \
Repeated for
all 10 folds
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Data Science for
Sustainability and ESG




Data Science for
Sustainability and ESG

* Data Science and Sustainability
* Data Collection and Analysis for Sustainability

* Implementing Data-Driven Sustainability
Strategies



Fundamentals of Data Science

e Definition of Data Science:

* Interdisciplinary field using scientific methodes,
processes, algorithms and systems to
extract knowledge and insights
from structured and unstructured data.

* Key components:
* Statistics, Machine Learning, Data Engineering
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Data Science Process

Business Understanding
Data Understanding
Data Preparation
Modeling

Evaluation

Deployment



Sustainability and ESG

* Sustainability: Meeting present needs without
compromising future generations

* ESG: Environmental, Social, and Governance

* Environmental: Climate change, resource depletion,
waste, pollution, deforestation

* Social: Human rights, labor standards, workplace
safety, community relations

* Governance: Board diversity, executive
compensation, ethics, transparency



Sustainability and ESG: Business case

* Risk management
* Cost savings

* Innovation

* Brand value

* Investor attraction
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Intersection of Data Science with
Sustainability and ESG

* Data-driven decision making for sustainability
initiatives

* Predictive analytics for environmental impact

* Machine learning for optimizing resource usage

* Big data analysis for social impact assessment

* Al-powered governance risk management
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The Interconnectedness of
Data, Sustainability & ESG

*Sustainability encompasses environmental, social,
and governance concerns.

* ESG provides a framework for measuring and
reporting sustainability performance.

* Data science offers the tools to collect, analyze,
and use ESG data for decision-making.
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ESG:

Environmental

Social

Governa nce



Sustainable Development Goals (SDGs)

NO ZERO GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY AND SANITATION

Tdil &

DECENT WORK AND INDUSTRY, INNOVATION 1 REDUCED 1 SUSTAINABLE CITIES 12 RESPONSIBLE
ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES AND COMMUNITIES CONSUMPTION

AND PRODUCTION
/s/i - E

1 CLIMATE 1 LIFE 15 LIFE 1 6 PEACE, JUSTICE 1 PARTNERSHIPS
ACTION BELOW WATER ON LAND AND STRONG FOR THE GOALS

INSTITUTIONS

vz SUSTABLE
@ @ DE\(‘I‘E'I‘;OPMENT
GiL:ALS

“an”

Source: https://sdgs.un.org/goals


https://sdgs.un.org/goals

Sustainable Development Goals (SDGs) and 5P

Partnership
Peace
Prosperity
People

Planet

Source: Folke, Carl, Reinette Biggs, Albert V. Norstrom, Belinda Reyers, and Johan Rockstrom. "Social-ecological resilience and biosphere-based sustainability science.”Ecology and Society 21, no. 3 (2016).
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CLEAN WATER NO

ESG to 17 SDGs

ENVIRONMENT SOCIAL GOVERNANCE

GOOD HEALTH GENDER

AND SANITATION POVERTY AND WELL-BEING EQUALITY

14

o

1 CLIMATE QUALITY GENDER CLEAN WATER
ACTION EDUCATION EQUALITY AND SANITATION

&

LIFE DECENT WORK AND 10 REDUCED 16 PEACE, JUSTICE
BELOW WATER ECONOMIC GROWTH INEQUALITIES AND STRONG

o INSIHUII?.P;S

4€.> 1_

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

DECENT WORK AND
ECONOMIC GROWTH

i

1 CLIMATE
ACTION

&

17 PARTNERSHIPS
FOR THE GOALS

Source: Henrik Skaug Szetra (2021) "A Framework for Evaluating and Disclosing the ESG Related Impacts of Al with the SDGs." Sustainability 13, no. 15 (2021): 8503.
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ESG to 17 SDGs

B Environment ™ Social ™ Governance

1: End Poverty

2: Zero Hunger

3: Good Health and Well-Being

4: Quality Education

5: Gender Equality

6: Clean Water and Sanitation

7: Affordable and Clean Energy

8: Decent Work and Economic Growth

9: Industry, Innovation, and Infrastructure
10: Reduced Inequalities

11: Sustainable Cities and Communities
12: Responsible Consumption and Production
13: Climate Action

14: Life Below Water

15: Life on Land

16: Peace, Justice, and Strong Institutions
17: Partnerships for the Goals

Source: https://sustainometric.com/esg-to-sdgs-connected-paths-to-a-sustainable-future/
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1.

ESG Reporting Frameworks and Standards

GRI (Global Report Initiative):
https://www.globalreporting.org/

. CDP (Carbon Disclosure Project):

https://www.cdp.net/

. SASB (Sustainability Accounting Standards Board):

https://sasb.org/

. ISSB (International Sustainability Standards Board):

https://www.ifrs.org/groups/international-sustainability-standards-board/

. TCFD (Task Force on Climate-related Financial Disclosures):

https://www.fsb-tcfd.org/
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Summary

* Python Programming
* Data Science
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