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What is Data Science?
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What do you see?

O Connel Bridge / Dollier St. Dublin Gty CCTV
8 Apr 2013 18:31:50 GMT Daylight Time




A fantastic source of data

IBM Research
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The

Economaist

MAY 6TH-12TH 2017

The world’'s most
valuable resource
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Data is the new oil

Crunch time in France
Ten years on: banking after the crisis
South Korea’'s unfinished revolution

Biology, but without the cells
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Big data, Bad data
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Like oil, data must be refined
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From raw data to information

Real-time tool for situational awareness

Parking

» Complex system & analytics challenges - capacity e
« Data diversity, heterogeneity  alZ
» Data accuracy, sparsity
» Data volume
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What is Data Science?

Data + Algorithms =» Knowledge =» Benefits
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ML & Al: A glimpse of history

ARTIFICIAL
INTELLIGENCE

Early artificial intelligence

stirs excitement. | M A C H | N E
LEARNING
' DEEP
LEARNING

1950’s 1960’s 1970’s 1980’s 1990’s 2000’s 2010’s

Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.

www.nvidia.com



Machine Learning 101




Machine Learning 101




Recent Advances in Machine Learning

Convolutional Neural Networks (CNN)

ImageNet Challenge

IMAGENET g™
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Recent Advances in Machine Learning

Deep Reinforcement Learning in AlphaGo Zero

Elo Rating
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This success relies on...

1. Large dataset of labelled data

2. Good quality data

3. Enough computing power

4. Clear and measurable objectives




An Unexpected Outcome
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Another Unexpected Outcome

_ Jonathan Nolis ( )
Follow v
@skyetetra

I'm happy to report that hyper-intelligent
Al isn't that close: currently Amazon,
Microsoft, and Google's cutting-edge
APls all believe "My leg was eaten by a
great white shark" is a sentence with a
highly positive sentiment.

My leg was eaten by a great white shark

Analyzed text JSON

© LANGUAGES: English (confidence: 100 %)
© KEY PHRASES: great white shark, leg
@ LINKED ENTITIES (PREVIEW): My leg was eaten by a great white shark
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A Disturbing Outcome

. ' N |
Turning a STOP sign into a 60 km/h speed
limit



Unstructured data




The structured world
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Energy networks

Nicole Smith
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m X Upload Profile Image
Employee Number NIC
EOD1
Basic Information Gualifications Family Documents
Personal Information
Driving License No Other ID Date of Birth
March 1st, 1984
Mationality Marital Status Joined Date
Singaporean Married January 1st, 2014

Predicting employee attrition

[csr.lanl.gov/sim/]



The structured world

The Iris Dataset

Collected by Ronald
Fisher in 1936

Iris Versicolor Iris Setosa Iris Virginica

epal

Features (targets)

(attributes, measurements, dimensions)



redicting employee attrition

Nicole Smith

. &= nicoleticehrm@web-stalk.com

2. Upload Profile Image

Employee Number NIC
E0O1
Basic Information Qualifications Family Documents
Personal Information
Driving License No Other ID Date of Birth
March 1st, 1984
Nationality Marital Status Joined Date

Singaporean Married January 1st, 2014



Obstacles to a wider adoption

4. Lack of interpretability/lack of trust




From Machine Learning to Data Science

Learning

DATA SCIENCE SKILLSET

Dangef zone!

Math and Statistics
Knowledge

Substantive
Expertise

Traditional
Research

Data science, due to its interdisciplinary nature, requires an
intersection of abilities: hacking skills, math and statistics
knowledge, and substantive expertise in a field of science.

Hacking skills are necessary for working with massive amounts of
electronic data that must be acquired, cleaned, and manipulated.

Math and statistics knowledge allows a data scientist to choose
appropriate methods and tools in order to extract insight from data.

Substantive expertise in a scientific field is crucial for generating
motivating questions and hypotheses and interpreting results.

Traditional research lies at the intersection of knowledge of math
and statistics with substantive expertise in a scientific field.

Machine learning stems from combining hacking skills with math
and statistics knowledge, but does not require scientific motivation.

Danger zone! Hacking skills combined with substantive scientific
expertise without rigorous methods can beget incorrect analyses.




What is Data Science?

Domain )\expertise

| . | .
Data + Algorithms =» Knowledge =» Benefits
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Data Scie_ntist skills

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an

intersection of mathematics, statistics, computer science, communication and business. Finding a data

scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little

cheat sheet on who the modern data scientist really is.

MATH
& STATISTICS

Machine leaming
Statistical modeling
Experiment design
Bayesian inference

Supervised learning: decision trees,
random forests, logistic regression

Unsupervised learning: clustering,

dimensionality reduction

Optimization: gradient descent and
vanants

DOMAIN KNOWLEDGE
& SOFT SKILLS

) g

Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic, proactive, creative,
innovative and collaborative

PROGRAMMING
& DATABASE

¥ D D D * S * i * 0 2 * G < b *

Computer science fundamentals
Seripting language e.g. Python
Statistical computing package eg. R
Databases SOL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaas like AWS

COMMUNICATION
& VISUALIZATION

w

Able to engage with senior
management

Story telling skills

Translate data-driven insights into
decisions and actions

Visual art design
R packages like geplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3 js. Tableau

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the 2ith century, requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data scientist is
hard. Finding people who understand who a data scientist is, is equally hard. So here is a little cheat sheet on who

MATH
& STATISTICS

Machine learning
Statistical modeling
Experiment design
Bayesian inference

Supervised learning: decision trees,

random forests, logistic regression

Unsupervised leaming: clustering,
dimensionality reduction

Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

vr  Passionate about the business
Curious about data
Influence without authornty
Hacker mindset
Problem solver

Strategic, proactive, creative,
innovative and collaborative

the modern data scientist really is.

PROGRAMMING
& DATABASE

v¢  Computer science fundamentals
Scnpting language e.g. Python
Statistical computing packages.eg_ R
Databases: SOL and NoSOL
Relational algebra

Parallel databases and parallel query
Processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaaS like AWS

COMMUNICATION
& VISUALIZATION

vr Able to engage with senior
management

ve  Story telling skills

w [ranslate data-driven insights into
decistons and actions

Visual art design
R packages like geplot or lattice

Knowledge of any of visualization
tools e g Hare, D3 s, Tableau

MarketingDistillery.com is a group of practifioners in the area of e-commerce marketing. Our fields of expertise include:
marketing strategy and optimization: customer tracking and on-site analytics: predictive analytics and econometrics: data
warehousing and big data systems; marketing channel insights in Paid Search, SEO, Social, CRM and brand.

MarketingDistillery.com is a group of practitioners in the area of e-commerce marketing. Our fields of experfise include:
marketing strategy and optimization: customer fracking and on-site analytics: predictive analytics and econometrics: data
warehousing and big data systems: marketing channel insights in Paid Search, SE0, Social, CRM and brand.
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IN GOD WE TRUST.
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ALL OTHERS MUST BRING DATA.

- W. EDWARDS DEMING, STATISTICIAN, PROFESSOR, AUTHOR



