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Flements of Data Science
_

An intersection of multiple disciplines
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FElements of Data Science

Machine
Learning Math &

Statistics

Traditional

Development Research
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FElements of Data Science

Computer Science Domain Knowledge
Seen in the context of Social Good
The study of computers The knowledge about
and their hardware, the projects themes,
software and processing targets, goals and
capabilities background knowledge,

can also include
knowledge about

parties involved and/or
effected.
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Math & Statistics

Algorithms and
mathematical formulars

required to analyse
data.



FElements of Data Science

Machine Learning Software Development Traditional Research
A subfield of Artificial Drafting, coding, Studying a subject in
Intelligence that utilizes providing and/or detail in order to
algorithms trained on supporting of computer discover new

data sets to create programms. information or reach a
models for analysis. new understanding.
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.1he term Data Science was created in the
Data Science early 1960s to describe a new profession that
would support the
[...]
In the past 30 years, Data Science has quietly
Scientific methods. grown to include businesses and

algorithms and systems to organl.zatlons wor!dW|de. [...] Dl{rlng its
extract knowledge or evolution, Data Science use of big data was

insights from big data. not simply a ,,scaling up“ of the data, but
included shifting to
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Big Data
_

What makes Big Data “Big"? - A set of parameters
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Big Data

Volume

Velocity > Traditional Big Data parameters
Variety

veracity - > Common, additional parameters
Variability/Volatility
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Traditional parameters

Big Data

Volume
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The
that can be collected through a
variety of sources.

Including, but not limited to:
transactions, industrial equipment,
mobile phones and sensory data.
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Traditional parameters

Big Data

Velocity
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The

. Some forms of data
collection might require near real-
time processing in order to be
properly captured.
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Traditional parameters

Big Data

Variety
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The amount of
such as text, images,
videos and sensory data.

Egger 2020, p. 62

12



Additional parameters

Big Data

Veracity
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Data needs to be

The quality of an analysis is based
on the data used. If incorrect data
is fed into the system, the end
result might be skewed if not
outright wrong.
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Additional parameters

Big Data

Variability/Volatility
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This refers to

of an incoming that,
for example could be influenced by
weather or supply and demand.
Best case would be a stable flow of
data.
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Data Processing
_

...because the quality of the results depends on the quality of the initial data.

15
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Data Processing

Problem Framing

What is the ?
What are related regarding the problem?

What is the ?

Data Cleaning
and Data Analysis
Preparation

Data
Exploitation

Data

Gathering
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Data Processing

Data Gathering

What kind/type of data ?
do I collect the data?

What could be a ?

Data Cleaning

and Data Analysis Date

Exploitation

Problem Framing
Preparation
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Data Processing

Data Cleaning and Preparation

How are data : data or extreme handled?
Sorting data into or data with regard to the
problem.

Ensure a of the data base.

Data
Exploitation

Data

Problem Framing

Data Analysis

Gathering
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Data Processing

Data Analysis
Data and
What for the data? - e.g. visual data techniques,

statistical models, machine learning algorithms...

Extraction of

Data Cleaning
Problem Framing Gathering prepaar:gtion

Data

Data
Exploitation

¥ ean Union Egger 2020! p 65f 19

A Hochschule Harz EPSILON



Data Processing

Data Exploitation

What is the of the output?
How to the gathered output?
What can be derived from the output?

Data Cleaning
Problem Framing Gathering Prepaar:c;tion Data Analysis

Data
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Ethical Issues
_

Because Data Science models are ubiquitous and can impact everyone, they must
be examined critically to avoid biased or potentially harmful results.
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“The term “ethics " comes from the
Greek work Ethos, which means “habit ”
or “custom.” Ethics instructs us on
. [...] Most people

associate ethics with morality. A natural
sense of what is “good”. We as humans
live in a society, and

. [...] Ethics deals with
feelings, laws and social norms which
determine right from wrong.”  wajumder2023)

Definition of Ethics

What is right and
what is wrong?
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Importance of Ethics in Data Science

Data Science in the form of

world.

The three largest are:

.. Privacy and
Decisions made y

based on data

Confidentiality
of Data
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Ownership of Data
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The 3 Ethical Questions

Decisions made Privacy and Ownership
Confidentiality

Who is directly impacted How is the privacy of an Who owns the rights to

and how? individuals' data as well the data?

Who is indirectly as its confidentiality What data is freely

impacted and how? warranted? available and what data

s Talk to, and/or What are possible leaks requires either a licence

consider everyone whois | and issues for such? or permission?

potentially affected. Who is accountable?

nion Majumder 2023 | Bezuidenhout & Ratti 2021 24
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