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What is Data Science?

» Data science, also known as data-driven science, is an interdisciplinary field
about scientific methods, processes and systems to extract knowledge or
insights from data in various forms, either structured or unstructured,'l2! similar
to Knowledge Discovery in Databases (KDD).

» Data scienceis a "concept to unify statistics, data analysis and their related
methods" in order to "understand and analyze actual phenomena" with data.2! It
employs techniques and theories drawn from many fields within the broad areas
of mathematics, statistics, information science, and computer science, in
particular fromthe subdomains of machine learning, classification, cluster
analysis, data mining, databases, and visualization.

From Wikipedia
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Data Scientist: The Sexiest Job of the 21st Century

What abilities make a data scientist
successful?

Think of him or heras a hybrid of
» data hacker

* analyst

e communicator

» trusted adviser

The combination is extremely
powerful—and rare.

----- Harvard Business Review Oct 2012 Issue
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%é& TE %SI' %ll % H"J ﬁ% j:ilﬁlé http://nirvacana. com/thoughts/becoming—a-data—scientist/
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What is Machine Learning?

Computers that ...

Learn without being explicitly programmed
Grow and change when exposed to new data
Deliver personalized and optimized customer interactions

Identify Patterns

not readily Build Models
foreseen by of behavior from
humans

those pattems
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Achieving Business Value through Watson Machine Learning

Capabilities

(b

Machine Learning helps...
» Constantly learns and adapts
* Avoids making the same mistakes
» Faster, deeper, improved insights

Resulting in...

v"  Smarter business outcomes
v"  Lower business risks and costs
v New business opportunities

Churn analysis helps identify
the cause ofthe churn and
implement effective strategies
for retention.

Detect and understand life-
threatening medical conditions
and design ever more
effective treatment programs

Learn, predict weather patterns
and energy production from
renewable sources and

integrate into grid more

effectively
Product recommendation, next

purchase prediction, targeted
offers — individual tailored
shopping experience.

Identify suspicious behavior,
predict and prevent threats /
fraud — continually reduce
business risks and costs
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Machine Learning 101 : Types of machine learning

= Classification
— Data points are labeled and are being
used to predict a category
— Two-class vs multi-class
— Example:
+ Fraud detection (fraud vs non-fraud)
+ Spam email detection (spam vs non-spam)

* Regression
— When a value is being predicted
— Example:
+ Stock prices prediction

= Clustering
— Data points are not labeled.
— Goal is to group data into clusters to better
organize the data
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Machine Learning 101 : feature engineering

= A feature is a piece of information that might be useful for prediction
— Example, predict the chum probability of a customer

» | abeled datais the desired output data
—Example, CHURN_LABEL false representinga churn sample

NO\a fegkure e Feature Featpre
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What is Machine Learning (HL&&75 > 1 2%)
a TrainOps (DevOps) story

Training
Deploy Labeled
examples Data Scientist Dev
T T T T T T T T T T T T Operational system T T T T T T T T Ops
Scoring
Predicted
data
New
data
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The (incomplete) machine learning process
Takes significant development, deployment and management efforts

Extract Deploy WELE

Features Model Predictions

Human Intervention

Choose Identify Model Prediction Manage
Best Model Degradation And Scoring Deployments
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= BB EUERIZ AT ]I (Citizen Data Scientist)

= FENRF 2L EH

= HiEM A ES

Data Train Eval Deploy  Predict/ Act
Ingestion Prep Score
Training &
History data > || Valigation [ Test data F» New data [H»

I»| data —
|—> Ingestion Monitor

Feedback [€
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= Data Science 101
= Machine Learning 101
= Data Science and ML Challenges
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% IBM SPSS

s IBM Data Science Experience

s IBM Machine Learning
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Data Science Experience (DSx) T ZE4%1%

H IBM Data Science Experience

1 | 1
X TR IBM 12 HERIRE )
o HMH5EIRE « Scala/PythorvR/SQL
o EEREIERIER « Jupyterand Notebooks
< 2 + RStudio IDE and Shiny apps
o EHIR + Apache Spark
o Bl 5=uH » Yourfavorite libraries

* Spark = /IR %5/Packaged Spark

+» DSx Cloud Service

. “ DSx Local Edition
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IBM Machine Learning for z/OS — )\ 2k M1 2824 21 F &

Notebook Fi1 ] #i 4k, 2 375
)_iFéJ‘

IBM Machine
Learning for z/OS
HA

Cognitive Assistant for
Data Scientists (CADS)
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Feature Highlights — CADS #fE Rl 24\ kBT

= \What is CADS?

— Cognitive Assistant for Data Scientist which helps select the best fit
algorithm for training

» Why Data Scientists need CADS?
—Many algorithms for classification/regression tasks:

—Substantial cost in user and compute time to select the best algorithm
+ User spends time on trying various learners
« Computational cost for training a single SVM can exceed 24h
+ Selection commonly based on data scientist bias and experience
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Feature Highlights - CADS/HPO

Training Data

500 500
* Minimize amountof data to be @
f:on3|dered to make an Logistic B
informed selection of most Regresslon.* | Forest

suitable learner C

* Given a dataset try to select
best approach by directly
considering partof actual data
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Feature Highlights

— Integrated Notebook Interface with flexible APls

Ingest data from

! DB2z table

Data

transformation and
training
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Feature Highlights

— Data Visualization with Brunel (https://github.com/Brunel-Visualization/Brunel)
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Feature Highlights
— Visual Model Builder, the guided Machine Learning Interface

Ingest data and

‘ transform

Training and evaluation

22
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Feature Highlights — Model Management

create

Manage model,

deploymen

Manage

deployment

S
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RESTful API for online

C ? scoring and prediction
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Feature Highlights
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— Feedback and Continuous Monitoring

L]
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Customer A’s path under...

Current marketing policy —P Campaign
Optimized marketing policy —) /
Loyal

Customer
Repeater

Campaign D

Valuable
Customer

Loyal
Customer

Campaign A

Potentially

Valuable Repeater

Bargain

Hunter Defector
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= IBM Machine Learning Platform
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