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F 12 AR & (Syllabus)

B R (Week) B HR (Date) ™M % (Subject/Topics)
1 2018/09/12 g (5 E T2 N4
(Course Orientation for Practices of Business Intelligence)
2 2018/09/19 M ¥ % & « Hbf L T A AL
(Business Intelligence, Analytics, and Data Science)
3 2018/09/26 AL E ~ REIHFHEEwmEH
(ABC: Al, Big Data, and Cloud Computing)
4 2018/10/03 HG M 5#71 @ EAF GG MEE ~ SR 85T AL
(Descriptive Analytics I: Nature of Data, Statistical Modeling,
and Visualization)

5 2018/10/10 B & 4.4 B (# & — X)) (National Day) (Day off)

6 2018/10/17 bk #rll : B 4% 2 91 K B b
(Descriptive Analytics II: Business Intelligence and
Data Warehousing)



F 12 AR & (Syllabus)

B R (Week) B HR (Date) ™M % (Subject/Topics)

7 2018/10/24 FERIMESHT] 0 BAHREN AR ~ HIREIE R
(Predictive Analytics I: Data Mining Process,
Methods, and Algorithms)

8 2018/10/31 FRERIMEHFI ¢ XA ~ B YLAEBESE RS 5547
(Predictive Analytics Il: Text, Web, and
Social Media Analytics)

9 2018/11/07 #p + #/k % (Midterm Project Report)
10 2018/11/14 #7 ¥ =% X (Midterm Exam)
11 2018/11/21 w75 Mu#F @ mABIb A
(Prescriptive Analytics: Optimization and Simulation)
12 2018/11/28 #:- & #g4& m 7
(Social Network Analysis)



F42 K4 (Syllabus)

B R (Week) B HR (Date) P % (Subject/Topics)
13 2018/12/05 # B2 B MR L2 E
(Machine Learning and Deep Learning)
14 2018/12/12 B #K3E = R IE
(Natural Language Processing)
15 2018/12/19 Al 3%k # 5 AN HE X B H
(Al Chatbots and Conversational Commerce)
16 2018/12/26 M ¥ m A&y R RAEY ~ B EEHEL E
(Future Trends, Privacy and
Managerial Considerations in Analytics)

17 2019/01/02 #A k=R % (Final Project Presentation)
18 2019/01/09 #gK %X (Final Exam)



Business Intelligence (Bl)

@[ Introduction to Bl and Data Science

2 [ Descriptive Analytics
3 [ Predictive Analytics
4 [ Prescriptive Analytics
5 [ Big Data Analytics
6 [ Future Trends




Outline

* Business Intelligence (BI)
* Analytics
* Data Science
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Evolution of Decision Support,
Business Intelligence, and
Analytics

A 7
o % o %
— — »—1970s ——>»—1980s >—1990s ———>—2000s ——>—2010s — — >

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



Changing Business Environments and

A A

o

Evolving Needs for Decision Support
and Analytics

Group communication and collaboration
Improved data management

Managing giant data warehouses and Big Data
Analytical support

Overcoming cognitive limits in processing and
storing information

Knowledge management
Anywhere, anytime support



Decision Support Systems (DSS)

(Gorry and Scott-Morton, 1971)

“interactive
computer-based systems,
which help decision makers
utilize data and models to
solve unstructured problems”



Decision Support Systems (DSS)

(Keen and Scott-Morton, 1978)

“Decision support systems couple the
intellectual resources of individuals with
the capabilities of the computer to
improve the quality of decisions.

It is a computer-based support system for
management decision makers who deal
with semistructured problems.”
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Evolution of Business Intelligence (Bl)

Ouerymg and ETL
reporting

! I

Metadata —»| Data warehouse

DSS
EIS/ESS !
Financial Data marts Spreadsheets
reporting (MS Excel)
OLAP
\ v
Digital cockpits
—
and dashboards Business S\\ ///

/
Scorecardsand| ~———— ¥ || Intelligence =\ . /X

dashboards

Workflow / A

Alerts and
notifications

Data & text

mining Predictive Broadcasting
analytics tools

Portals

Source: Ramesh Sharda, Dursun Delen, and Efraim Turban (2017),
Business Intelligence, Analytics, and Data Science: A Managerial Perspective, 4th Edition, Pearson 12



A High-Level Architecture of Bl

Data Warehouse Business Analytics
Environment Environment Strategy

BPM strategies

Build the data warehouse Access

— - Data
> _ Ol“ganIZIrjg warehouse Manipulation, results
— - Summarizing p .
- Standardizing
S

User interface
Future component: = -
Intelligent systems P

- Dashboard

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

Performance and

)
Data : . .
Technical staff Business users Managers/executives
Sources -
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Business Intelligence (BIl) Infrastructure

Extract, transform,
load

Historical
Data

Casual users
* Queries
* Reports

e Dashboards

Web Dat

/ Power users

* Queries
* Reports

e Data mining :

Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 14



A

and Data Mining

Increasing potential

to support
business decisions End User

Data Presentation Business
L . Analyst
Visualization Techniques
Data Mining | Data
Information Discovery | Analyst

—————————————————— J

Data Exploration
Statistical Summary, Querying, and Reporting

/ Data Preprocessing/Integration, Data Warehouses \
DBA

Data Sources
Paper, Files, Web documents, Scientific experiments, Database Systems
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Architecture of Big Data Analytics

Big Data
Sources

N\

* Internal
* External

* Multiple
formats

* Multiple
locations

* Multiple
applications

Raw
Data

Big Data

Transformation

y

Middleware dee
Transformed| MapReduce
Pi
Extract Data Hivge
» Transform >
Load Jaql
03 Zookeeper
Hbase
Data Cassandra
Warehouse Oozie
| Avro
Traditional Mahout
Format Others

Big Data

Platforms & Tools

CSV, Tables

7~

N

Big Data
Analytics

Big Data
Analytics
Applications

Queries

Reports
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Architecture of Big Data Analytics

Big Data
Sources

\

* Internal
* External

* Multiple
formats

* Multiple
locations

* Multiple
applications

Big Data
Transformation

Big Data
Platforms & Tools

Big Data
Analytics
Applications

Queries

Reports

Source: Stephan Kudyba (2014), Big Data, Mining, and Analytics: Components of Strategic Decision Making, Auerbach Publications
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Analytics




Questions

Enablers

Outcomes

Three Types of Analytics

Business Analytics

Descriptive Predictive Prescriptive

What happened? What will happen? What should | do?
What is happening? Why will it happen? Why should | do it?

v’ Business reporting v Data mining v/ Optimization
v' Dashboards v/ Text mining v/ Simulation
v/ Scorecards v Web/media mining v’ Decision modeling
v' Data warehousing v' Forecasting v Expert systems
Well-defined Accurate projections Best possible
business problems of future events and business decisions
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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Three Types of Business Analytics

Prescriptive Analytics
Predictive Analytics

Descriptive Analytics

Source : Thomas H. Davenport, "Enterprise Analytics: Optimize Performance, Process, and Decisions Through Big Data", FT Press, 2012 20



Three Types of Business Analytics

Optimization
Randomized Testing

Predictive Modeling /
Forecasting

Statistical Modeling

Alerts

Query / Drill Down

Ad hoc Reports /
Scorecards

Standard Report

“What’s the best that can happen?’:
“What if we try this?”

“What will happen next?”

“Why is this happening?”

“What actions are needed?”

“What exactly is the problem?”

“‘How many, how often, where?”

“What happened?”

>

Prescriptive
Analytics

Predictive

- Analytics

Descriptive
Analytics

Source: Thomas H. Davenport, "Enterprise Analytics: Optimize Performance, Process, and Decisions Through Big Data", FT Press, 2012

21



Business Intelligence and
Enterprise Analytics

Predictive analytics
Data mining
Business analytics
Web analytics
Big-data analytics

Source: Thomas H. Davenport, "Enterprise Analytics: Optimize Performance, Process, an

d Decisions Through Big Data", FT P

SSSSS

2012
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Data Science



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.

24



Data Scientist

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.

25
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Exploratory“.

Analytical
Approach
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Data Science and
Business Intelligence

(

Predictive Analytics and Data Mining \\

(Data Science)
Typical * Optimization, predictive modeling,

Technlques fﬂw statistical analysis

and * Structured,/unstructured data, many
Data Types types of sources, very large datasets
Co o What if..?

mmon "
Questions * What's the optimal scenario for our business?

o What will happen next? What if these trends

o= w— — \_ continue? Why Is this happening? ))
’ -_----
4 1
1 Data i ~
| [ Science ' Business Intelligence

Typical

* Standard and ad hoc reporting, dashboards,

1 Business

Techniques alerts, queries, details on demand
and ® Structured data, traditional sources,
Data Types manageable datasets
Common * What happened last quarter?
Questions * How many units sold?

L}
1 Intelligence
i '

~-----'

:‘ Past

A4

Tim

\

* Whare |a the problemT In which sftuationa? /

e
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Future -
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Data Science and
Business Intelligence

Predictive Analytlcs
and Data Mining
(Data Science)

Time



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?

28



Profile of a Data Scientist

Quantitative
— mathematics or statistics
Technical

—software engineering,
machine learning,
and programming skills

Skeptical mind-set and critical thinking
Curious and creative
Communicative and collaborative

29



Data Scientist Profile

Quantitative

Communicative
and

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

30



Big Data Analytics
Lifecycle




Key Roles for a
Successful Analytics Project

Business Intelligence
Analyst

Business User Project Sponsor Project Manager

AF T+

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?

i 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?

33



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 NN Presentation for Project Sponsors

Project Manager Business Intelligence Analyst

7 ¥ ¥

Source: EMC Education Services, Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing and Presenting Data, Wiley, 2015 35



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
optimization

* Location analysis

 Shelf and floor
planning

* Promotions
and markdown
optimization

* Trend analysis

» Category
management

* Predicting
trigger events
for sales

» Better forecasts
of demand

» Deliver seamless
customer
experience

* Understand

relative performance

of channels
» Optimize marketing
strategies

Vendors

: Planmng

* Supply chain
management

* Inventory cost
optimization

* Inventory shortage
and excess
management

* Less unwanted costs

fnﬁ '

erchandizi

» Targeted promotions
* Customized inventory
* Promotions and
price optimization
» Customized shopping
experience

i~

Buymg

3

% e
\

Warehouse

* On-time product
availability at low
costs

* Order fulfillment
and clubbing

* Reduced
transportation
costs

1&

Multichannel

eratuM Customers

« Building retention
and satisfaction

* Understanding
the needs of the
customer better

« Serving high LTV
customers better

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

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

Data
Management
Infrastructure

Providers

Data
Generation

Infrastructure
Providers

Regulators and
Policy Makers

Data
Warehouse

Analytics

Analytics- Analytics Industry Providers
é:OEUSEd User Analysts &
ortware N Organization Influencers
Developers/ APplication ’
Developers:

Industry Specific
or General

Academic
Institutions and
Certification
Agencies

Middleware
Providers

Data Service
Providers

37



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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Google Colab

& C' @ Secure | https://colab.research.google.com/notebooks/welcome.ipynb % @ O
Hello, Colaborator

Co ) y R GD SHARE 6
File Edit View Insert Runtime Tools Help

CODE TEXT 4 CELL ¥ CELL 4% COPY TODRIVE CONNECT + /2 EDITING A

Table of contents Code snippets Files X

Getting Started Welcome to Colaboratory!

Colaboratory is a free Jupyter notebook environment that requires no setup and runs entirely in the cloud. See our

Highlighted Features
FAQ for more info.

TensorFlow execution

GitHub Getting Started

« Overview of Colaboratory
» Loading and saving data: Local files, Drive, Sheets, Google Cloud Storage
« |mporting libraries and installing dependencies

Visualization

Forms
+ 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. j | 1.] " [1. 2 3.] _ [2. 3. 4.]

https://colab.research.google.com/notebooks/welcome.ipynb 39



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

Summary

* Business Intelligence (BI)
* Analytics
* Data Science
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