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e C.Somahano: Big Data [sorry] & Data Science: what does a
data scientist do?
e R Orban: How to become adata scientist






DATA TO BE ANALYZED

1969, man on the Moon: 64 KB

2012, Red Bull skydive stratos: tens of GB!







COST VS. CAPACITY
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AN ANALOGY

Think data as «crude oil» to be

extracted

transported in (big) «tankers»

siphoned through (capable) «pipelines»
stored in (massive) «silos»

refined through «data science»

in order to get valuable «data products»






DATA SCIENCE: INFORMAL DEFINITIONS

Discovering what we don't know from data

Obtaining predictive, actionable insight from data
Creating Data Products that have business impact now
Communicating relevant business stories from data
Building confidence in decisions that drive business value






Growth of Data vs.
Growth of Data Analysts

Stored Data accumulating at 28% annual growth rate
Data Analysts in workforce growing at 5.7% growth rate
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Data Analyst shortage
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[source: http://www.delphianalytics.net/wp-
rontent/iinlnad</2012/04/CGronathOfData\/cNataAnalvete nnol



H. MASON AND C. WIGGINS, 2010

e Datascienceis clearly a blend of the hackers’ arts, statistics

and machine learning...
e and the expertise in mathematics and the domain of the data

for the analysis to be interpretable...
e ltrequires creative decisions and open-mindednessin a

scientific context.






D. CONWAY, 2010







D. ). PATIL, 2011

e Werealized that as our organizations grew, we both had to
figure out what to call the people on our teams. «Business
analyst» and «Data analyst» seemed too limiting

e The term that seemed to fit best was «data scientist»: those
who use both data and science to create something new






J. WILLS, 2012

Josh Wills ¥ +% Follow
josh_wills

Data Scientist (n.): Person who is better at
statistics than any software engineer and
better at software engineering than any
statistician.
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T-SHAPED SKILLSET

Machine Learning,
Statistics, Domain Knowledge







C. SOMOHANO, 2013

|s skeptical, curious. Has inquisitive mind
Knows Machine Learning, Statistics, Probability
Applies Scientific Method. Runs Experiments

|s good at Coding & Hacking

Able to deal with IT Data Engineering

Knows how to build data products

Able to find answers to known unknowns

Tells relevant business stories from data

Has Domain Knowledge






the sexiest job of the 21st century






ITS NOT AT ALL A
((MODERNM JOB!







CHARLES JOSEPH MINARD, 1851
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FLORENCE NIGHTINGALE, 1858
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TOP 10 THINGS DATA SCIENTISTS DO

Ask Good Questions: What is what we don't know? And what
we'd like to know?

Define and test an hypothesis, run experiments
Scoop, scrap, sink, & sample business relevant data
Munge and wrestle data, tame data

Explore data, discover unknowns

Model data and algorithms

Understand data relationships

Let a computer learn from data

Create data products that deliver actionable insight
Tell relevant business stories from data






DATA SCIENCE ROLES
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A DATA SCIENTIST TOOLKIT 1

Different modern programming languages (Java, R, Python,
Scala)

Frameworks for distributed storage and computation
(Hadoop, Spark, Storm)

Querying languages for distributed information (HBase, Pig &
Hive)

Software enabling efficient data collection and transfer
(Webscrapers, Flume, Sqoop)







A DATA SCIENTIST TOOLKIT 2

Frameworks for accessing structured data (SQL, RDBMS,
OLAP)

Frameworks for accessing non-structured data (NoSQL,
Mongo DB, Couchbase, Cassandra...

Machine learning and data-crunching libraries (Weka, SciPy,
NumPy, scikit-learn, pandas)

Visualization libraries (D3.js, Gephi, ggplot2, Tableu, Flare,
Shiny)

Systems for «heavy» symbolic/numerical computations
(Wolfram Mathematica, SPSS, Matlab, SAS)






DATA SCIENCE METRO MAP
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PRINCIPLES

. Socio-Technical Systems (STS) are complex!
Data is never at rest

Data is dirty, deal with it

Data munging & data wrestling > 70% time

. Simplification, reduction, distillation

. Curiosity. Empiricism. Skepticism







KNOWNS & UNKNOWNS (D. RUMSFELD)

e There are known knowns. These are things we know that we

know
e There are known unknowns. That is to say, there are things

that we know we don't know
e Butthere are also unknown unknowns. There are things we

don't know we don't know
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DATA DISCOVERY
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DATA MODELING

F(x, parameters, random noise) - y

We understand the world

How well «<my data model» works
Statisticians, Data Analysts, Data Miners
Linear Regression, Logistic Regression
Known Distributions

Confidence Intervals

Predictor Variables & Goodness of Fit






ALGORITHMIC MODELING

x — black box — y

We don't understand the world

The world produces data in a black-box
Data Scientists

Machine Learning, Al & Neural Nets
Random Forests, SVM, ...

terative

Predictive Accuracy







LEARNING FROM DATA IS TRICKY

Statistical vs. Machine learning

Supervised vs. unsupervised Learning

Induction vs. deduction

Sampling & Confidence Intervals, Probability & Distribution, ...
Correlation vs. Causation






DATA SCIENCE PROCESS 1

The World = Ingest Raw Data =) Munch Data =) The Dataset

Product Manufactured Transactions MapReduce Independency?
Goods shipped Web-Scraping ETL ELT Correlation?
Product purchased Web-clicks & logs Data Wrangle Covariance!
Phone Calls Made Sensor Data Data Cleansing Causality?
Energy Consumed Mobile Data Data Jujitsu Dimensionality?
Fraud Committed Docs, Emails, XLS Dim Reduction Missing Values!?
Repair Requested Social Feeds, RSS Sample Relevant?

System Flume & Sink HDFS Select, Join, Bind







DATA SCIENCE PROCESS 2

The Dataset = Explore Data <+~~~ |
Represent Data m

Discover Data

Deliver Insight
Learn From Data > Data Product ©

Visualize Insight

Description & Inference Objectives

Data & Algorithm Models L evers Actionable
Machine Learning Modeling Predictive
Networks & Graphs Simulation Immediate Impact
Regression & Prediction Optimization Business Value
Classification & Clustering Visualization Easy to explain

Experiments & lteration







A DATA PRODUCT IS...

Curated and crafted from raw data

A result of exploration and iterations

A machine that learns from data

An answer to known unknowns or unknown unknowns
A mechanism that triggers immediate business value

A probabilistic window of future events or behavior






