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1. Data Science (1)

Data Science 

an interdisciplinary field about scientific methods, processes, and systems to extract 
knowledge or insights from data in various forms, either structured or unstructured, similar 
to data mining.

1. Data Science (2)
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1. Data Science (3)

Data Science
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Concentration in Data Science

Mathematics and Applied Mathematics

Applied Statistics/Data Analysis

Solid Programming Skills (R, Python, Julia, SQL)

Data Mining

Data Base Storage and Management

Machine Learning and discovery

2. Data Analytics (1)

Data Analytics 
(Data Analysis):

qualitative and quantitative
techniques and processes

used to enhance productivity
and business gain

data is extracted and 
categorized to identify and 
analyze behavioral data and 
patterns

techniques vary according to 
organizational requirements
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2. Data Analytics (2)

Descriptive Analytics: What is 
happening?

In business, it provides the analyst with a view of 
key metrics and measures within the company.

An example of this could be a monthly profit and 
loss statement. Understanding demographic 
information on their customers would be 
categorized as “descriptive analytics”. 

Utilizing useful visualization tools enhances the 
message of descriptive analytics.

2. Data Analytics (3)

Diagnostic Analytics: Why is it 
happening?

On the assessment of the descriptive data, 
diagnostic analytical tools will empower an 
analyst to drill down and in so doing isolate 
the root-cause of a problem.

Well-designed business information (BI) 
dashboards incorporating reading of time-
series data and featuring filters and drill 
down capability allow for such analysis.
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2. Data Analytics (4)

Predictive Analytics: What is likely to 
happen?

Predictive analytics is all about forecasting. 

Predictive models typically utilize a variety of variable 
data to make the prediction. The variability of the 
component data will have a relationship with what it is 
likely to predict. These data are then compiled 
together into a score or prediction.

In a world of significant uncertainty, being able to 
predict allows one to make better decisions. 

2. Data Analytics (5)

Prescriptive Analytics: What do I 
need to do?

The prescriptive model utilizes an understanding of 
what has happened, why it has happened and a 
variety of “what-might-happen” analysis to help the 
user determine the best course of action to take. 

An example of this is a traffic application helping you 
choose the best route home and taking into account 
the distance of each route, the speed at which one can 
travel on each road and, the current traffic constraints.



7

3. Business intelligence & KMS (1)

Business intelligence

an umbrella term  - applications, infrastructure and tools, and best practices that enable access to and 
analysis of information to improve and optimize decisions and performance.

3. Business intelligence & KMS (2)

Knowledge management

a systematic approach for turning 
knowledge assets (tacit & explicit) into 
values. 

KMS is a combination of technologies 
and management practices for 
identifying, creating, presenting, 
sharing, & applying knowledge in 
organization. 
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3. Business intelligence & KMS (3)

Knowledge management cycle

4. Big Data & Data mining (1)

Big Data:

high-volume, high-velocity, 
high-variety information
assets

demand cost-effective, 
innovative forms of 
information processing 

enable enhanced insight, 
decision making, and process 
automation

https://www.i-scoop.eu/big-data-action-value-context/
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Data All Around
Lots of data is being collected and warehoused 

◦ Web data, e-commerce
◦ Financial transactions, bank/credit transactions
◦ Online trading and purchasing
◦ Social Network

How Much Data Do We have?
Google processes 20 PB a day (2008)

Facebook has 60 TB of daily logs

eBay has 6.5 PB of user data + 50 TB/day (5/2009)

1000 genomes project: 200 TB
◦ Cost of 1 TB of disk: $35
◦ Time to read 1 TB disk: 3 hrs  (100 MB/s)
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Types of Data We Have
Relational Data (Tables/Transaction/Legacy Data)

Text Data (Web)

Semi-structured Data (XML) 

Graph Data

Social Network, Semantic Web (RDF), … 

Streaming Data 

You can afford to scan the data once

What To Do With These Data?
Aggregation and Statistics 

◦ Data warehousing and OLAP

Indexing, Searching, and Querying
◦ Keyword based search 
◦ Pattern matching (XML/RDF)

Knowledge discovery
◦ Data Mining
◦ Statistical Modeling
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4. Big Data & Data mining (2)

Data mining 

• use sophisticated statistical techniques, regression analysis and decision tree analysis
• used to discover hidden patterns and relationships
• market-basket analysis.

4. Big Data & Data mining (3)

Text mining

A specific form of data mining focusing on the extraction of information from textual 
documents. Ex: Web crawlers used to extract information from Internet 
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5. Data Visualization

Data Visualization

Tools or techniques to display 
of complex data relationships 
using graphical methods

Visualization of a 
weather system

6. Artificial Intelligence & Machine Learning(1)

Artificial Intelligence

We seek to understand intelligence as manifest in living systems, build artificial systems
capable of intelligent reasoning, perception, and behavior, and build principled models of 
reasoning and thinking applicable to a wide variety of real-world problems.
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6. Artificial Intelligence & Machine Learning(2)

 Intelligent system
 Sensors, software and computers
 Emulate and enhance human capabilities

 Three types
 Expert systems
 Neural networks
 Intelligent agents

6. Artificial Intelligence & Machine Learning(3)

Machine Learning

Machine Learning is a subset of artificial intelligence. It could be defined as:
method of data analysis that automates analytical model building
algorithms that iteratively learn from data, to find hidden insights 
science of getting computers to act without being explicitly programmed 

There are various types of machine learning, the three most common types 
being: supervised, unsupervised and reinforcement learning. 

In supervised learning, training of the algorithms needs to take place. Some 
applications: speech recognition, medical diagnosis, fraudulent detection, etc. 

In unsupervised learning, to detect what is being provided as input and 
explore the data to find structure and patterns. Unsupervised learning is used in 
content or product recommendations, like Netflix or Amazon.

With reinforcement learning, a computer needs a continual input of data to 
improve continually through trial and error approach. Mostly used in developing 
driverless cars, dynamic pricing strategy or supply chain risk management. 
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7. Industry 4.0 & future technologies (1)

Industry 4.0 

First – steam, machines 

Second - electricity, 
assembly line, mass 
production

Third  - computers,
beginnings of automation, 
robots and machines 
replace human workers 
on  assembly lines.

Fourth – “smart factory” 
in which cyber-physical
systems monitor the 
physical processes of the 
factory and make
decentralized decisions. 

7. Industry 4.0 & future technologies (2)

IoT

In 1999 Kevin Ashton
coined the term ‘Internet 
of Things’

flow between: 

BAN (body area network): 
wearables, 
LAN (local area network): 
smart home, 
WAN (wide area network): 
connected car, 
and 
VWAN (very wide area
network): the smart city
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7. Industry 4.0 & future technologies (3)

Cloud computing

storing and accessing data and 
programs over the Internet 
instead of your computer's 
hard drive

cloud is also a metaphor for the 
Internet

7. Industry 4.0 & future technologies (4)

Virtual Reality

a 3-dimensional, computer generated 
environment which can be explored and 
interacted with by a person

one becomes part of the virtual world or 
is immersed within this environment 
and whilst there, is able to manipulate 
objects or perform a series of actions. 
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7. Industry 4.0 & future technologies (5)

Augmented Reality

technology that layers computer-generated
enhancements atop an existing reality

developed into apps and used on mobile devices 
to blend digital components into the real world

7. Industry 4.0 & future technologies (6)
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7. Industry 4.0 & future technologies (7)

Mixed Reality

takes AR to the next level

not just a layer on top of the 
world we see every day

ability to mix digitally
rendered objects into our
real environment

https://www.youtube.com/watch?v=zEtLqtunD6g

7. Industry 4.0 & future technologies (8)

Crypto
currency

digital asset
designed to work as 
a medium of 
exchange using
cryptography to 
secure the 
transactions and to 
control the creation
of additional units of 
the currency

bitcoins and other
cryptocurrencies
work on the 
blockchain
technology
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7. Industry 4.0 & future technologies (9)

Blockchain

blockchain technology, which is a digital, 
distributed transaction ledger with identical
copies maintained on each of the network’s
members’ computers

all parties can review previous entries and 
record new ones

transactions are grouped in blocks, recorded
one after the other in a chain of blocks (the 
‘blockchain’) 

the links between blocks and their content are
protected by cryptography, so previous
transactions cannot be destroyed or forged

the ledger and the transaction network are 
trusted without a central authority – a 
‘middleman’.

https://www.youtube.com/watch?v=WnEYakUxsHU

7. Industry 4.0 & future technologies (10)

Fintech / 
Insuretech

emerging financial services 
sector in the 21st century

technological innovation in 
the financial sector, including
innovations i.e. in financial
literacy, retail banking, 
insurance, investment and 
crypto-currencies
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Thank you for listening!
Discussion

Q & A


