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What Do You See?

IBM Research
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Data is the New Oil
Crunch time in France
Th e Ten years on: banking after the crisis
E C 0 nO m i S t South Korea's unfinished revolution

Biology, but without the cells

The world’'s most
valuable resource

e ——

— ~ Dataand the new rules
- of competition

The Economist, May 2017
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A Fragmented Ecosystem
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How can | best match the right
drug with the right dosage to the
What is the hyperplane that best right patient at the right time?
separates two classes of points
in multidimensional space?

Machine Learning in a nutshell

& spsc
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Machine Learning in a nutshell

A Sobering View on Machine Learning

THIS 15 YOUR MACHINE LEARNING SYSTETM?

YOP! YOU POUR THE. DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLERS ON THE OTHER SIDE.

WHAT IF THE ANSLIERS ARE LIRONG? )

JUST STIR THE PILE UNTIL
THEY START LOOKING RIGHT.

© XKDC




Recent advances in Machine Learning

Recognise an object from a photo

ImageNet Challenge

# 1,000 object classes
(categories).
e Images:
1.2 M train
100k test.

& sDsc

I Ever cleverer

Error rates on ImageNet Visual Recognition
Challenge, %
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The Economist, May 2017
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GLGITDY Explainable Al — What Are We Trying To Do?

« Why did you do that?
* Why not something else?
Learning This is a cat « When do you succeed?
Process (p=.93) = When do you fail?
* When can | trust you?
» How do | correct an error?
Training Learned Output User with
Data Function a Task
Distribution Statement "A" (Approved for Public Release,
© David Gunning, DARPA/I20 Distribution Unlimited) 2
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Fooling deep neural net classifiers

Title: Universal adversarial perturbations

Authors: Moosavi-Dezfooli, Seyed-Mohsen; Fawzi. Alhussein; Fawzi, Omar; Frossard, Pascal
Publication: eprint arXiv:1610.08401
Publication Date: ~ 10/2016

* It’s an Indian elephant!

* At least after adding a
universal noise to the
image

* Deep learning models
do not mimic brain
activity

egé[d i not a sock

Fooling deep neural net classifiers

* Autonomous driving!

* Turning a STOP sign into a 45 mph speed limit

& spsc
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24121y Explainable Al — What Are We Trying To Do?

« Why did you do that?
« Why not something else?
Learning This is a cat + When do you succeed?
Process (p=.93) = When do you fail?
* When can | trust you?
L » How do | correct an error?
Training Learned Output User with
Data Function a Task
Tomorrow
« | understand why
& ) This is a cat: « | understand why not
NeVY Pe -g:dazlglv&,swhiskers, « | know when you'll succeed
I|_Deammg ] ‘!“ J.H.}I\ It has this feature: « | know when you'll fail
rocess A &by o « | know when to trust you
alol ] bk b bk m u « | know why you (—.\rredy
Training Explainable  Explanation User with
Data Model Interface a Task

Distribution Statement "A" (Approved for Public Release,

© David Gunning, DARPA/I20

Distribution Unlimited)

Anecdotal digression

* Forecasting demand in
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Swiss Data Science Center (SDSC)
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Ehﬂterdazmnﬂimyotetamdcmmlbum ércacgulermianddatdustry
and domain experts

How san | gEpARICh 4 L (|
the right d g FEDERALY BE LAUSANNE
right dosage to the right
patient at the right time?

Domain experts

| How is my data protected?
| How private is it?
., How exactly is it used?

What is the hyperplane |
that best separates two
classes of points in

multidimensional space?
Data scientists Data providers m
2. P Y4
QO
on
&€ sDscC

Where does SDSC fit?

Environmental Personalized Manufacturing Digital
Sciences Health intelligence Humanities

Domain expertise

Swiss Data Science Center

Research

Data science

Smart sensing Data s_ecurity Statistics Machine learning  Operations Visualization
& privacy research

Basic Research in

& spsc
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What will the SDSC offer?

Embedded R&D
collaboration

We engage in academic and
industrial collaborations
requiring large-scale distributed
data processing (Big & Fast
Data) and/or advanced
analytics (machine learning &
statistics) combined with an in-
depth knowledge in select
domains

& spsc

Status quo in Data Science

- © Oxford Creativity 2012 £

credit: oxford creativity, https://www.triz.co.uk/
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Facilitate communication to foster innovation

~ {L00K WHAT IVE]
| INVENTED! |

https://www.triz.co.uk/
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Foster multidisciplinary collaborations

00OH! WE CouLD | THERE ARE| AND A HoW ABOUT
MAKE AN EXTRA | HONDREDS |COLLAPSIBLE | A SUPER

WHEEL MADE || |GHTWEIGHT
SMooTH WHEEL OF POSSIBLE S A X b
IF WE USE HIGHLY| APPLICATIONS | pri g aNoDoNs | \Femaion>

POLISHED MARBLE! INTESTINE!

credit: oxford creativity, https://www.triz.c
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Available as Open Source (Apache v2)

@sosc

€ RENGA

MULTIDISCIPLINARY DATA SCIENCE COLLABORATIONS MADE EASY

Preview beta 0.1.0 released on September 15, 2017

Renga GIER), plural renga. a genre of Japanes

F inked-verse poetry in
by verbal and thematic associations.

ich twa or more poets supply altemating sections of a poem linked 3
rRencaiEfr  First Steps
Encyclopaedia Britannica Highly-scalsble & secure open Totry out Renga. you first need a platft

software platiorm dosigned te for instructions.
fostermuttidisciplinary data

to connect to: see Running the platform
wn machine in a few minutes.

ow ta get one running on yous
RENGA is a highly-scalable & secure open software platform designed to foster multidisciplinary data (science) collaberations.

(E20ACO) COLABOBLON BCIOES Interaction with the platform takes place via the Python-based cor d-ling inter-
mutuallyuntrusted scsdemic face (CLD and the Pythen AP, You can got both via pip:
o e —. and industrial nsituions.
B tall
SECURE TRACEABLE FAIR NEVIgatIOﬂ $ pip install renga
Securely manage, share and process large-  Capture complete lineage automatically up Work ina Findable, Accessible
scale data across untrusted parties to original raw data for detailed bil and Re-usable (FAIR hiaiot Contints Note:
operating in a federated environment (auditability & reproducibility) principles environment Introduction
) First staps Wi recommend using virtualenv when installing the Renga package.
R e —— = Our frst Renga project
= Creating a project .
et Our first Renga project
(oym
= Creating and populating
a storage bucket. First. create a project directory:
User documentation
De = $ mkdir -p ~/renga-projects/test-project
cd ~frenga-projects/test-project
documentation 3 P el
License Set up your platform credentials (using the demo docker-compose configuration, en-
tor demo/demo for usemame/ password
renga@GitHub i “ 3l
Guick searsh $ renga login httpi//localhost

Usernane;
Passwor:

http ://get_re nga . io @ s D S c G Access token has been stored in: ~/Library/Application Support/Renga,

HUMAN RESOURCES !
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1. Understand why some of the company’s best and most
experienced employees are leaving prematurely

2. Predict which valuable employees will leave next

& sDsc

Dataset published by IBM

* Fictitious large company
* 14,999 employees
¢ 10 data fields include:

* Employee satisfaction level, scaling 0 to 1

* Last evaluation, scaling 0 to 1

* Number of projects

* Average monthly hours

* Time spent at the company in years

* Whether they have had a work accident

* Whether they have had a promotion in the last 5 years
 Sales (which actually means job function)

 Salary - low, medium or high

* Whether the employee has left

& spsc
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How Bad Is Turnover at This Company?

Turnover & Satisfaction by Job Function
Overall Turnover 23.8%

Employee Turnover %
Median Employee Satisfaction

Defining Who Are the "Best"

Distribution of Last Evaluation

700

g

# Employees
o
2 3

200

0.3 0.4 0.5 0.6 07 08 0.9 1 11
Last Evaluation - Median = 0.72
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Defining Who Are the "Most Experienced"

# Employees

Time Spent @

2
=)

LN B

[=]

-

2 3 4 5 G i 8 9 10 1
Time Spent @ Company - Median = 4.00

Job Satisfaction Among High Risk Group

# Employees

Satisfaction Level of the Best and Most Experienced

[ stayed
et

0.1 02 03 04 05 06 07 0B 089 1
Satisfaction Level - Median = 0.66
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Was It For Money?

Salary of the Best and Most Experienced with High Satisfaction

2 B

# Employees
M3
3

200
150
100
50
0
high low medium
Salary

Data Browser ®
| History
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Lancharga Fine Gaussian SVM BT feas
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Explaining the Model

Out-of-Bag Permuted Predictor Importance Estimates

12

Estimates

Predictors

Operationalizing Action

piddanet Tkl =

I(— 2 | @ phddlenet i hhksish | 8 I.E.!

' HR Analytics - MATLAE Production Server Demo

Predict whech valuabia empioyees are at nsk for tumover. The model is bl
| u=ng fhis E“;ﬂ& ﬂ:l:lsgl'

Retrieve Employee Data and Score Turnover Risk

Turnover risk computed and high risk emplayees highlighted. *

Felinimiiim Evauaton Seore (0 0-1.0)
L

tmimum Time Spant § Company (1-101
"

| Wurmben of Rescords e Gel (1-50)
{1a

Ciel Do | | Siom Tuinewsi Riak

Retrieved Employee Data:

Snrg SAUMIACHAN Wl [25t_svaluation mumBer_project averige_mantyy_hours
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THANK YOU!

http://www.datascience.ch

Twitter: @SDSCdatascience
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