Colloquium of University of Mannheim’s Zh
School of Business Informatics & Mathematics aw

CHOCOLATE FLAVOURED DATA SCIENCE

MORE THAN +
CHOCOLATE AND CHEESE

E datalab Thilo Stadelmann UNIVERSITY O1

dlab.z 28.04.2014 MANNHEIM
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Zurich University
of Applied Sciences

ZHAW Zurich University of Applied Sciences — 4
School of Engineering aw

Switzerland’s biggest fully-featured university of applied sciences
« >10°000 students

« >2’600 employees

« >1°000 (associate) professors

School of Engineering emanates from «Technikum Winterthur» (est. 1874)

Zurcher Fachhochschule



InIT Institute of Applied Information
Technology

Smart Information Systems since 2005

5 Focus areas, one vision: Smart IS

« Undergraduate, graduate & continuing eductation in
computer science

« Associated labs: Cloud Computing Lab, Data Science
Lab, Visual Computing Lab, Services Lab, ...

Facts & Figures
« >70 employees, >35 (associated) professors
« >6 MCHF business volume in 2013

Zurcher Fachhochschule

Zurich University
of Applied Sciences
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Zurich University
of Applied Sciences

Information Engineering Research Group 4

aw

Combining structured and unstructured data analysis

« Information Retrieval and Data Warehousing A

* Integration of heterogeneous and unstructured data

* Topic- and Trend-Detection (finding w/o search) _

« Data- and Text-Mining / A AR
* Machine Learning and Atrtificial Intelligence T ¢ \ /
* Benchmarking of search engines " " '
« Data Science within ZHAW Datalab

Information Engineering

Information :
Data Mining Machine Learning
4
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A Personal Story

« [Fascinated by Al

« Studied computer science

* Applied ML & IR during Ph.D.
 Used DWH & DM professionally

Ziircher Fachhochschule 5



A Personal Story

« [Fascinated by Al

« Studied computer science

* Applied ML & IR during Ph.D.
 Used DWH & DM professionally

 Difficult to briefly explain professional interests

=» Excited about term «Data Scientist»
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A Personal Story

« [Fascinated by Al

« Studied computer science

* Applied ML & IR during Ph.D.
 Used DWH & DM professionally

 Difficult to briefly explain professional interests

=» Excited about term «Data Scientist»

Agenda: 1. Definition = 2. Projects - 3. State of the Union
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Zurich University
of Applied Sciences

What is a Data Scientist, what is Data Science? Zh

Definition & Classification aw
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Zurich University
of Applied Sciences

Data Science?

zh
aw
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Zurich University
of Applied Sciences

Data Science? amazon

zh
, aw

NETELIX

Substantive
Expertise
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Zurich University
of Applied Sciences

Data Science? amazon

Google

zh
aw

i.‘_‘(

Linkedffl =
:
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Zurich University
of Applied Sciences

Data Science? amazon

zh
, aw

NETFLIX

Substantive
Expertise

Banking and
Securities

Zir .

[S8urce: Gartner (July 2012)



Data Science?

Substantive
Expertise

IS8urce: Gartner (July 2012)

amazorn
~—

NETFLIX

Zurich University
of Applied Sciences
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Data Science?
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Data Science?

Substantive
Expertise

amazon
s

NETFLIX

Zurich University
of Applied Sciences

Z
aw
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Data Science?

amazon
-

Google ’\

Linkedm‘.
NETFLIX

III

Zurich Unie
prpl cIS nces

zh
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Data scientist?

Natural Language

Feature Processing
Engineering

Artificial Graph

Scientiic - Statistics - Analytics
Method Intelligence y

Analytics Predictive
Simulation Modeling

Data & Text
Mining Machine Learning

Privacy & Security

. SCIarEE:
Programming Clentific
Mindset curious

Computer
Science

Distributed Systems

Technology &
Infrastructure

Data Product Design
Ethics

Entrepreneurship

Domain Knowledge

Zurcher Fachhochschule

Data Scientist w-

Cloud Computing business-
{ thinking

Zircher Hochschule
fur Angewandte Wissenschaften

zh
aw

Data
Warehousing

Mashups

Information Retrieval Databases

Data Management

Business Intelligence

Big Data

Visualization

Art & Design

Communication
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Zircher Hochschule
fur Angewandte Wissenschaften

i i Competence clusters
Da.ta. SC|ent|St? -)cFa)l. 80% per Person

zh
aw

Natural Language
Feature Processing
Engineering
Artificial Graph

Scientific Statistics i Analytics DEL
Method Intelligence Y Warehousing

Mashups

Analytics Predictive

Simulation Modeling Information Retrieval

Data & Text . :
Mining Machine Leaming Data Management

Business Intelligence

Big Data

Databases

Privacy & Security

Programming scientific

Mindset curious ‘
Computer . .
Science Data SC| entist o
Cloud Computing . pusiness-

thinking

Distributed Systems Visualization

Technology & .
Infrastructure Art & DESIgn

Communication
Data Product Design

Ethics

Entrepreneurship

Domain Knowledge
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Data scientist?

strongly

interdisciplinary

AR,
=>» new discipline? =

Method

Simulation

Privacy & Security

Programming

Computer

Science
Cloud Computing

Distributed Systems

Technology &
Infrastructure

Zurcher Fachhochschule

Feature
Engineering

Statistics

Zircher Hochschule
fur Angewandte Wissenschaften

Competence clusters
=> ca. 80% per Person

Natural Language aw
Processing
Artificial
Intelligence

Graph

Analytics Data

Warehousing

_ Mashups
Predictive

Modeling

Analytlcs Information Retrieval
Databases

Data & Text
Mining

Machine Learning

Data Management

Business Intelligence

Big Data

scientific

Mindset | a1 | ‘
Data Scientist «-

thinking
Visualization

Art & Design

Communication
Data Product Design

Ethics

Entrepreneurship

Domain Knowledge
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Data scientist?

strongly

interdisciplinary
=>» new discipline?

Feature

Scientific

Method

Simulation
Data

Privacy & Security

Programming

Computer

Science
Cloud Computing
Distributed Systems

Technology &
Infrastructure

Zurcher Fachhochschule

Statistics

Mining

Scientific
miﬂdset

Natural Language
Processing

Engineering

Artificial
Intelligence

Graph
Analytics

Predictive
Modeling

Analytics

& Text
Machine Learning

curious

Data Scientist -

pusiness-
thinking

Data Product Design
Ethics

Entrepreneurship

Domain Knowledge

Zircher Hochschule
fur Angewandte Wissenschaften

Competence clusters
=> ca. 80% per Person

Data

Warehousing
Mashups

Information Retrieval

Databases

Data Management

ative

Business Intelligence

Big Data

Visualization

Art & Design

Communication

zh
aw

Character
=>» important for success
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Zircher Hochschule
fur Angewandte Wissenschaften

Competence clusters

Da.ta. SC|ent|St? => ca. 80% per Person z h
Strongly s Natural Language aw
. . . . ealure i (N
interdisciplinary Egneetg o

=>» new discipline? Artificial Graph

Scientific Statistics i Analytics Data

Method Intelligence Warehousing
. o Mashups
Analytlcs Predictive

Simulation Modeling Information Retrieval

Data & Text . :
Mining Machine Leaming Data Management

Business Intelligence

Big Data

Databases

Privacy & Security

Programming Scientific

Mingdset curious ‘
Computer . . Character
Science Data SC|ent|St cregtive = important for success
Cloud Computing ) business- |

L. thinking
Distributed Systems Visualization

Technology & =
Infrastructure Art & DESIgn
Communication
Data Product Design

Ethics

Entrepreneurship

Domain Knowledge

= Unique blend of skills from Al, engineering & communication aiming at generating value from the data
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Zurich University
of Applied Sciences

Project Examples 4
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Zurich University
of Applied Sciences

The ZHAW Data Science Laboratory Zh

The ZHAW Data Science Laboratory O data la b
One of the first European centers for Data
Science R&D and teaching dlab.zhau.ch
« Interdisciplinary virtual organization spanning
several instituts
« Core competency: Data Product design
with structured and unstructured data
Projects
* Many years of successful collaborations between academia and business (2] 7 9
* Focused on Swiss SMEs as well as European programmes )( vV @ wu
Teaching
« Undergraduate and Graduate Courses ﬁ MS&E
* One of the first European professional education programmes for Data Scientists @

« Seminars and Workshops for idea exchange with industry DataSc.encesospm 7

L e

Zircher Fachhochschule



Zurich University
of Applied Sciences

Foundation Register 2.0 Zh
aw
stiftungschweiz.ch

Situation: Ca. 7’500 foundations in Switzerland

Goal: simple visual search by project proposal should yield
most probable sponsor

Challenges: Quantify and visualize content-based similarity of foundation’s missions

het| Nonpro

Neue Wege fur Nonprofit-Organisationen

Solution:

» Develop multilingual retrieval system

« Search on very small document collection
(7.5k foundation’s mission statements)
=>» Extremely recall-oriented search

« High amount of data for intuitive visualizations
= “Forced Directed Layout” of similarities from

term-document matrix and topic modeling

Zircher Fachhochschule 24



Zurich University
of Applied Sciences

Foundation Register 2.0 Zh
Technical Aspect: Multilingual IR System aw

Solution:
» Different index fields for search (DEg, FRr, IT) and network similarity calculation (CROSS)

« Dual iterative search process:
« search in own language > relevance feedback on visual neighborhood - foreign language docs appear in search results

* CROSS field construction:
* Aggressive stop word elimination (outlier removal according to Zipf distribution)
* No stemming (to retain precision)
* Machine translation to main language = drop words that couldn’t be translated

« Visualization generation:
» Build similarity matrix of docs in translated CROSS field for network generation
* Use QuadTree algorithm for large collections

® A ) : WD-Sliftung Kinderhiq
Kindamothilfe Schweaiz
dan T

Fondation Auxiliaire de Nnstitut de Droit Intemnational

\\ AN

Zircher Fachhochschule Stiftung Kinderfreund .. Zur Verf
erreiche Familien. Die Stiftu 25




Zurich University
of Applied Sciences

Talkalyzer 4
Goal: Speaker Recognition in meetings on mobile devices
Challenge: Build reliable speaker models

Approach:

* Loosen i.i.d. assumption on feature vectors

« Use Viola&Jones’ face detection approach on audio features
=> find typical sounds of a speaker in a spectrogram

Ziircher Fachhochschule 26



Enterprise Knowledge Curation

Goal: Contextual News for Structured Data

Challenge: Bridging the sematic gap

Solution:
* IR Pipeline with implicit relevance
feedback

« Learning user profiles from structured

and unstructured data

Zircher Fachhochschule

Data from 2010-08-04 t0 2013-03-07
Current Selections

Firm Name 2 _® Qiik
Technologies,

Qs

Company

Actuate Corporation

Industry Q&

Business Software & Services
ion Software

Computer Based Systems
Computer Peripherals

Revenue (ttm)

Qe
>1008 10810208 181028

708 to 100 58 to 108 <18
5080608 4B to 58
308to408 3Bto4B
20810308 281038

People: Executive Name Qe

Mr. Anthony Deighton
Mr. Lars Bj

Mr. Leslie Bonney

Mr. William G. Sorenson
Ms. Deborah C. Lofton
Allen Wu

Beth Sorensen

Dana Rubin

Dipl.-Kfm. Wolfgang Breme
Dr. Aart J. de Geus

Dr. Alan J. Ruud

Zurich University
of Applied Sciences

zh
aw

Y squirro

2010 2011 2012 2013 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Analysis for 1/370 companies and 1/39 industries

= Avera J apitalizatios ~ Avg Price % Change over time *+ Tweet's by Stock Performance
Avg % Change over time
250
. A
: A h ’
o Ll \‘, M AW
A o \ /A / \
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/ nad v
100 yf
° X A X . A & 5 3
$ S S S 5" B S S S S S & o S
S & o8 By A o - Y

Contextual News

Read @~ Q- Essentials Filter Triggers Settings

Finance: QUIK News 12 hou
Qlik Technologies Management
Discusses Q1 2013 Results -

< Earnings Call Transcript

News for Qi Technologios Ing
AFTER-HOURS TOP GAINERS
Today: Synaptics Inc, LogMeln Inc,

[at Seeking Alpha) - Qlik Technologies
Management Discusses Q1 2013
Results - Eamings Call Transcript

AFTER-HOURS TOP GAINERS Today

Synaptics Inc, LogMeln Inc, Constant
Pentagon Post - 6 minutes ago

(NYSE: NOR) - a North American

Constant ... Ty
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Zurich University
of Applied Sciences

Enterprise Knowledge Curation (contd.) Zh
Technical Aspect: Data Fusion aw

Subgoal: Find relevant news documents per user (document = text & metadata)
Challenge: How to combine information on text and metadata

Solution:

« Score Fusion: Fusion of separate score using a weighted average
* Learning to Rank: Learn weights with logistic regression

« Training data: Click-based implicit user feedback

8 Profile Document

W1 s(d,q) = zwi'si 51
i

=2 W, —sEmm S,
airs Wg =>» Next challenge: overcome cold-start by Sg

avoiding learning on training data

Zircher Fachhochschule
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Zurich University
of Applied Sciences

SODES - Swiss Open Data Exploration System Zh

aw

Challenge: Open Data promises to be a gold mine — but accessing and combining data
from different data sources turns out to be non-trivial and very time consuming

Goal: A platform that enables easy and intuitive access, integration and exploration of
different data sources

Semantic Context Comprehension Easy data exploration enabled by
. SC? enables * Allintegrable search results in one table
SOI utlon : *  Matching of columns « Statistical standard plots & measures

Data Quality Improvements

=>» Semi-Automatic Integration

Data Intake Automajuc Download
Analysis

Data enters SODES via Content based search on * Export to various
Linking to, e.g., CKAN *  Full text of data standard formats
API *  Full text of meta data * Enables analytics in
Zurcher Fachhochschule * Crawling * All descriptions of data sets specialized tools of 29

User upload *  Automatic joins via SC? choice



Zurich University
of Applied Sciences

The State of the Union 4
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Zurich Universi
of Applied Sciences

Summary of challenges faced so far Zh
W

a

Transition US - Switzerland rAord
« We don’t have internet behemoths bix
« But we have banks/telcos, industry, retailers, smart*, societal challenges

Uphold quality standard
« It's Data Science!
« = Develop curricula

Zurcher Fachhochschule 21



Zurich University
of Applied Sciences

«Evaluation»: DAS in Data Science y 4

aw

Diploma of Advanced Studies (DAS) professional education programme
« Start: this fall
« Three modules (part time, one afternoon + evening per week)

CAS Data Science Applications

Machine Learning, Big Data Visualization, Design & Development
of Data Products, Data Protection & Security

CAS Information CAS Data

Engineering Analytics

Scripting inPython, Data Description &
Information Retrieval & Visualization, Statistical
Text Analytics, Foundations of Analytics,
Databases & SQL, Multiple Regression,
Data Warehousing, Time Series & Forecasting,
Big Data Clustering & Classification

=» Strong demand from industry (CAS Data Analytics already overbooked)

Ziircher Fachhochschule 22



Zurich University
of Applied Sciences

Evaluation: 15t Swiss Workshop on Data Science Zh

[lmpressions , ; z _— 1stSWissWorl_<shoponS S O
a W Data Science D |2 14

Zircher Fachhochschule
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Zurich University
of Applied Sciences

Evaluation: 15t Swiss Workshop on Data Science

Z

aw

« Expected 60 participants - got 120 plus 7 sponsors
« Ca. % opted in to build a community of Swiss Data Scientists
« Two groups of participants: Data Scientists / Managers needing Data Scientists

20
18
16
14
12
10

O N B O

I consider myself

a data scientist

interested in DS

customer

30
25
20
15
10

The audience was appropriate to
enhance my network

I

Total — Total - Total 0 Total + Total ++

Total
unknown

Zurcher Fachhochsc

hule
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Zurich University
of Applied Sciences

Conclusions Zh

Zircher Fachhochschule

aw

Big demand from industry regarding Data Science related topics
Partly due to routing of requests for formerly diverse topics to central institution
More inquiries than actual projects...

...but typically more projects than researchers

Data Science has different Application areas in Switzerland
But marketing / customer analytics is still a big one

Chance for academia
Bring together diverse expertise from many disciplines

exdatalab

dlab.zhaw.ch
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