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S O C I A L  M E D I A

• Use the hashtags 

• #ODSC2018 

• #IntroDataScience
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W A R N I N G
D ATA  S C I E N C E
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T O D AY

• We will not be covering “everything 
data science” 

• This is not a technical presentation. 

• We will cover some general aspects 
about working in the field 

• Discussion points - hopefully useful 
to all

Dr J Rogel-Salazar

A G E N D A

• Data Science - A working definition 

• Skills, competencies and more 

• The data science workflow 

• Tools and methodologies 

• Challenges and opportunities 

Dr J Rogel-Salazar

D I S C U S S I O N

• Who are you? What brings you to ODSC? 

• What comes to mind when thinking of “data science”? 
Can you define it? 

• What would you want to know or do if you could get 
access to ALL the transactional data (not just a small 
sample); if, for example, you had all data from the last 10 
or 20 years? 

• Thinking about your current rôle, what is the most 
important skill: programming, business knowledge, 
maths & stats, communication, other? 

• What tech and tools do you use in your work? 
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W H O  A R E  Y O U ?   
W H AT  B R I N G S  Y O U  T O  O D S C ?

D ATA  S C I E N C E
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D R  J  R O G E L - S A L A Z A R

Dr J Rogel-Salazar

W H AT  C O M E S  T O  M I N D  W H E N  
T H I N K I N G  O F  “ D ATA  S C I E N C E ” ?  
C A N  Y O U  D E F I N E  I T ?

D ATA  S C I E N C E

Dr J Rogel-SalazarDr J Rogel-Salazar

Dr J Rogel-Salazar

A  B R I E F  H I S T O R Y

D ATA S C I E N C E
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P E R C E P T I O N
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D ATA  S C I E N C E

• Use of data (and metrics) to drive and 
inform  key business decisions 

• Employ data science and 
engineering to enhance product 
performance
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“And, what 
about other 
buzz words 
used in the 

area?
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Computer Science

Artificial Intelligence Machine Learning Deep Learning

Intelligence 
displayed by 

machines

A pillar of 
artificial 

intelligence

A subset of 
machine 
learning
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Pattern recognition in the data

And make predictions…
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Tasks in Machine Learning

Techniques to find 
patterns are called 

unsupervised tasks 

Those that make 
predictions are 
supervised tasks
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A generic term

Does not fir in memory, or 

Does not fit  in a machine… 
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D ATA …
S C I E N T I S T S …

• There are many definitions…. 

• “Data science is the combination of 
analytics and the development of 
new algorithms… You may have to 
invent something, but it’s okay if you 
can answer a question just by 
counting. The key is making the 
effort to ask the questions.”  

Hillary Mason
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W H AT  W O U L D  Y O U  W A N T  T O  K N O W  O R  D O  I F  
Y O U  C O U L D  G E T  A C C E S S  T O  A L L  T H E  
T R A N S A C T I O N A L  D ATA … ?

D ATA  S C I E N C E
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W H E R E ?  W H AT ?  W H O ?

D ATA  S C I E N C E  
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I N D U S T R I E S
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S O M E  U S E  C A S E S

Customer  
Retention

Life Event 
Prediction

Product 
Recommendation

Marketing

Security
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C O N S I D E  T H E  F O L L O W I N G …
D ATA S C I E N C E
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D I G I TA L  W O R L D
D ATA  S C I E N C E  

The world’s 
largest taxi 
company… 

owns no cars

The world’s most 
popular media 

content… 

creates no 
content

The world’s most 
valuable 
retailer… 

owns no stores

The world’s 
largest 

accommodation 
provider… 

owns no state

The world’s 
largest 

_________ 

…
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W H AT  I S  T H E  M O S T  I M P O R TA N T  S K I L L :  
P R O G R A M M I N G ,  B U S I N E S S  K N O W L E D G E ,  
M AT H S  &  S TAT S ,  C O M M U N I C AT I O N ,  
O T H E R ?

D ATA  S C I E N C E
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H U N T I N G  F O R  
U N I C O R N S
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Programming

Expertise

Data 
Support

Machine 
Learning

Traditional 
Research

Data Science

Maths & Stats
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Data 
Support

Machine 
Learning

Traditional 
Research

Data Science

Maths & Stats

Program
ming

Expertise

Data 
Support

Machine 
Learning

Traditional 
Research

Data Science

Maths & Stats

Rigour 

Communication

Curiosity

Plus…
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D ATA  S C I E N T I S T
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M O R E  L I K E …
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J A C K A L O P E  D ATA  
S C I E N T I S T S

• Or… you can be more realistic and 
become a Jackalope data scientist  

• This can help you build an effective 
team
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J A C K A L O P E ?

• A mythical animal of North American 
folklore:  

• A Jackrabbit with antelope horns 

• Douglas Herrick (1930s) popularised 
the jackalope by making one 

• Mythical but with a hint of reality… 

• the cottontail rabbit papilloma virus 
(CRPV) infects certain leporids, 
causing keratinous carcinomas 
resembling horns
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T H E  W O R K F L O W

D ATA  S C I E N C E  
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Understand 
what’s 

happening

Optimise 
processes

Accelerate 
decisions

Mine content
Find patterns & 
Derive Insights
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E X P L O I T I N G  VA L U E  
I N  D ATA
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I N T E R P R E TAT I O N  V  A C C U R A C Y
D ATA  S C I E N C E
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D ATA  S C I E N C E  P R O J E C T S

H O W  T O  D E A L  W I T H
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R E Q U I R E M E N T S

• Understand what we need from the 
model 

• Have the clearest idea on what you 
want. Consider the technological 
setup 

• Dedicate enough communication 
and mutual understanding between 
parts 

• Having a clear requirement helps 
with the main ingredient: data!
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D ATA

• Data is the raw material for the model 

• Good quality data is better 

• Data preparation is almost always 
necessary. 

• You may not need machine learning!!
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M O D E L

• Start simple  

• Tinkering with new techniques is fun… 

• But, clients need a problem fixed 

• Agree on the metrics 

• Beware the asymptotic chase
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P R O D U C T I O N

• Production-ready model: 

• Integration with existing setup - 
Decouple! 

• Updating the model - Is retraining 
needed? 

• Both are not mandatory, but… 

• It all depends!
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G D P R

• GDPR has been adopted  and is applicable as of 2018 

• It also has international reach – applying to any 
organisation that processes data of EU data subjects  

• Fines for non-compliance will increase substantially 
up to a maximum fine of €20 million or 4% of global 

annual sales, whichever is higher 

• GDPR has fundamentally change the way companies 
must manage their data 

• Any handling of Personal Data throughout its entire 
life cycle, from collection to deletion, is considered 

“processing”. Even remote access is considered 
“processing”
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T O O L S  A N D  M E T H O D O L O G I E S

D ATA  S C I E N C E  
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P R O G R A M M I N G

• Obtaining data from DBs, APIs 

• Processing data 

• Reproducible 

• Automation

O P E N  S O U R C E

• Transparency 

• Quality  

• Customisation  

• Agility 

• Leverage existing skills 

• Cost
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R

• A statistical programming language 

• R started out as an implementation 
of S 

• Developed by statisticians for 
statisticians 

• Cutting-edge algos available 

• ggplot2
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P Y T H O N

• A very useful general-purpose 
language 

• Rapidly growing since 2000s 

• Libraries to access DBs, APIs, 
machine learning, plotting, network 
analysis, NLP, web dev, etc 

• For reference: it is interpreted and 
dynamically typed
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D ATA B A S E S  -  S Q L  
A N D  N O S Q L

• Relational databases 

• SQL - Structured query database 

• The main DB tech for many a year 

• What has changed?
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N O S Q L

• Emergence of web scale data 

• Distributed, large scale, non 
structured data
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H A D O O P

• Comes from an effort to create an 
open source search engine 

• Yahoo! was an important contributor 
and a large user  

• It is not a database, but a data 
storage and management system 

• Data extracted and manipulated via 
MapReduce
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S PA R K

• Fast, in-memory data processing 
engine 

• Real-time stream processing 

• Integration - Hadoop for example 

• Core APIs - Scala, Java, R, Python, 
SQL
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S TAT I S T I C S

• A science of data 

• Predates computers 

• Emphasises formal statistical 
inference (in low dimensionality 

• Confidence intervals 

• Hypothesis tests
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M A C H I N E  
L E A R N I N G

• Close to stats 

• A computer science discipline 

• There is an algorithmic component 

• Many concepts are similar to stats, 
but with a different name
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S TAT S  -  
R E G R E S S I O N

• The “workhorse of data science” 

• Allows us to characterise 
relationships between variables 

• Can be used to build a model to 
predict values of y given observations 
of x
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C H A L L E N G E S  A N D  
O P P O R T U N I T I E S

D ATA  S C I E N C E  
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Y O U R  J O B
• The organisation you work for 

probably generates more data than 
you imagine 

• Is the value form each data source 
exhausted? 

• Is data from multiple sources? 
Combined? 

• Are users aware of possibilities offered 
by SNA, NLP, others?
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K A G G L E

• Crowd-sourcing analytics problems 

• Thousands compete by using whatever methods to 
produce best prediction 

• Cash prizes
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Y O U R  S TA RT U P

• Software development becomes commoditised 

• Many not very technical ideas only need a WordPress install 

• Many new companies differentiate themselves through their use of 
data
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N E W  J O B S

• In April 2012 McKinsey predicted 1.5 million shortage of data 
scientists 

• More and more companies are looking for people to unlock the 
value in their data 

• Rise in available positions
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I N  S U M M A R Y

D ATA  S C I E N C E  
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Data science is a 
product of our time

• Being a data scientist requires 
people and technical skills 

• Data science is a team sport  

• Methodological and rigorous 
approach in a business context
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B O O K S  -  K E E P  A N  E Y E
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