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COMPUTER SCIENCE

A COMPSCI 351 Fundamentals of Database Systems
A COMPSCI 367 Artificial  Intelligence

A COMPSCI 752 Semantic Web Technologies

A COMPSCI 753 Uncertainty in Data

A COMPSCI 760 Data -mining and Machine Learning
A COMPSCI 765 Interactive Cognitive Systems

A COMPSCI 767 Intelligent Software Agents

A Masters of Professional Studies In Data Science
(jointly with Statistics)

http://www.science.auckland.ac.nz/en/about/our - programmes.html


http://www.science.auckland.ac.nz/en/about/our-programmes/mprofstuds-datascience.html
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STATISTICS

A Mathematical statistics (theory)
A Applied statistics

A Statistical computing (including introductions
to R and SAS and data mining)

A Operations research and applied probability
A Data Science Practice (New 2015)

A Masters of Professional Studies In Data
Science (jointly with Computer Science)

http://www.science.auckland.ac.nz/en/about/our - programmes.html


http://www.science.auckland.ac.nz/en/about/our-programmes/mprofstuds-datascience.html
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ENGINEERING SCIENCE

(Model driven/computational business analytics)

A ENGSCI 255 Introduction to Operations Research
A ENGSCI 391 Optimization (Linear/MI programming)
A ENGSCI 355 Practice of optimization and simulation
A ENGSCI 760 Algorithms for optimization

A ENGSCI 761 Advanced integer programming

A ENGSCI 762 -768

A Data -driven decision making: coming in 2015

http://www.des.auckland.ac.nz/uoa/course -detalls
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INFORMATION MANAGEMENT

INFOMGMT 290 Business Analytics
INFOMGMT 291 Business Analytics and Applications
INFOMGMT 393 Data Mining and Decision Support

BUSMGT 712. Business Analytics
(in taught masters programme)

http://courses.business.auckland.ac.nz/SubjectListing/INFOMGMT
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RESEARCH

A Te Punaha Matatini
I Centre for Complex Systems and Networks
I One of six CoOREs recently announced
I Analytics theme (funded for 6 years)

A National Science Challenge 10
I Science for Technological Innovation
I Smart Services Portfolio growing over next 10 years



@ KNOWLEDGE ENGINEERING & DISCOVERY
V A U T iy RESEARCH INSTITUTE

AUCKLAND UNIVERSITY OF TECHNOLOGY

TE WANANGA ARONUI O TAMAKI MAKAU RAU

Data Analytics Forum, Auckland, 27 May 2014

Machine learning and predictive data modeling of large
and stream data in KEDRI/AUT

Prof. Nikola Kasabov, FIEEE, FRSNZ, FIITP

Director, Knowledge Engineering and Discovery Research Institute (KEDRI),
and School of Computer and Mathematical Sciences

Auckland University of Technology, New Zealand

nkasabov@aut.ac.nz www.kedri.info
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ALL NZ Universities

+

NZ based research and

KEDRI

0S

International Partners

N at

commercial partners:

Centre for Novel Methods

of Computational

Centre for
Neurocomputing and

Intelligence Neuroinformatics
1 PEBL
TFONTERRA Centre for Centre for Data Mining
TTELECOM, Bioinformatics and D%;/Ss"t%%zuppmt

1 MiddlemoreHospital

1 Mighty River Power
1 Parrotanalytics

Centre for Adaptive Centre for the Study
Pattern Recognition of Creativity
Systems

AStatistics New Zealand
AASB Bank

AEagle Technology
AAuckland Council
ASener International

nkasabov@aut.ac.nz

www.kedri.info

International collaboration:

| ona and

9 China: China Academy of
Sciences Institute of Automation;
Shanghai JTU and Xinjian U.

7 Japani NiCT- Tokyo; Kobe
University; Kyushu Institute of
Technology; RIKEN

1 Germany 1 TU Kaiserslautern.
T italy 7 U. of Trento;
Polytechnico di Milano.

1 Switzerland i University of
Zurich and ETH.

TUK T University of
Manchester; U. Lancaster,
University of Ulster, Imperial
College.

Vietnham - VNU
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Temporal and Spatio/Spectro-Temporal Data Modelling and
Pattern Recognition

7000

6000 ~

Multiple time series prediction ol "
(e.g. FONTERRA milk volume prediction) o [,
Wind energy prediction ro. I, |
Cyber-security event prediction ooyl
Ecological event prediction il

Environmental event prediction, e.g. earthquakes
Object movement recognition
Audio/video data modelling

Multisensor temporal data integration
Brain signals (EEG, MEG, fMRI)

Brain- computer interfaces

Motor control for prosthetics

Robot control

Radio-astronomy data (SKA)
Mobile-calls prediction (e.g. TELECOM)
Business data mining

Decision support systems

nkasabov@aut.ac.nz www.kedri.info
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The KEDRI Neurocomputing approach
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Neurofuzzysystems (e.g. DENFIS, 2002)
Spiking neural networks and reservoir computing RICAN SR

(NeuCube Kasabov, 2014) \ 7k
Adaptive, deep learning of complepatietemporal RRSor— R
patterns

Fast , ordline operation ET e
Neuromorphichardware (e.gJ.ManchesteSpiNNaker ' *

of 200,000 neuronal processing units available for 0, = C3 g Danl/’

KEDRI): high speed and low power consumption

-
.. T
nkasabov@aut.ac.nz www.kedri.info <



mailto:nkasabov@aut.ac.nz
http://www.kedri.info/

()
=
fd
(QV]
> Bk
f ol I..u‘_ 4\.‘ \
‘_! lhlfnﬂ — . 4- ] o N
4
— o

Earthquake

Actual ->
Predicted
Earthquake
Negative

RIZ
(]

o
Chatham Islands

early earthquake prediction

NORTH ISLAND

MXZ
RZ>HAZ
(1) ;PUZ
vwz
Kz lKNz

RTZ
.B

U

KUZ
.
. .

AZ
N

[\

MRZ

Example: Seismic fast stream modelling for on

land NationaLl Seismograph Network

|

Stewart I.

New Ze
Norfolk Island

N
c
&)
S
+—
)
©
®
>
o
®)
©
0
S
X
c




Ae MASSEY

UNIVERSITY
u TE EUNENGA KI FUREHURDA

UNIVERSITY OF NEW ZEALAND

« Campuses at Auckland, Palmerston North, Wellington and
Singapore

« Major strengths (2014 QS rankings)
— Agriculture and forestry (ranked 19t globally)
— Statistics and Operational Research (101-150 group; 4 stars)
— Accounting and Finance (51-100 group)

* Analytics teaching and research contained within disciplines of

— Statistics, ICT, Logistics & Supply Chain Management, Quality Systems,
Engineering, Business and Management.

L ]
THEENGINE @
OF THE NEW ®
NEW ZEALAND ..
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UNIVERSITY OF NEW ZEALAND

« Teaching:
— B.Eng/ B.Food Tech

» Majors in Mechatronics, ICT, chemical / biological process, nanotechnology,
product design, food technology

— Logistics and Supply Chain Management (LSCM)
« BSc, Grad Dip, PG Dip, Masters, PhD

— Quality Systems (QS)
« Grad Dip, PGDip, Masters, PhD

 Research & Consulting
— Industrial Management and Innovation
— Mechatronics, Robotics & Automation
— Computer Science and Information Technology
— Electronics, Information and Communications Systems
— Sustainable Processing THE ENGINE

- - \ M
— Built Environment ﬂEJMHEEPEL:ND



2 ¢ MASSEY
UNIVERSITY
v TE EUNENGA KI FUREHURDA

UNIVERSITY OF NEW ZEALAND

« Teaching

— Statistics, data mining and decision science courses
— BSc, MSc, GradDipApplStat & PhD programs mainly

 Research Grouping

— Statistical engineering, Statistical epidemiology, Statistical seismology
and volcanology, Epidemic risk forecasting

« Consulting Work

— Surveying, Data Analysis, Risk Analysis, Hazard estimation, Food
safety, Quality control etc.

— Lots of clients including World Bank, NZ Government departments,
Fonterra etc.

THEENGINE @
OFTHENEW @
NEW ZEALAND



Analytics at

Victoria University of Wellington

Vicky Mabin and Mark Johnston

TE WHARE WANANGA O TE UPOKO O TE IKA A MAUI

ZFB VICTORIA

NZ Analytics Forum May 2014
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| IFBVICTORIA
Questions first, then DATA!
A Think BIG: some key questions:
- What is the problem you are trying to solve, or the goal you are trying to achieve?
- How can we know our customers better?

B In an organized world, what would | be able to do?
B In an ideal world?

A How will you achieve this goal?
- Making sense of too much data or complex interactions
‘B Looking for patterns, data mining
- Tailoring real -time actions in response to real-time data
B Tracking individuals, targeting messages in real time

A Whatoés stopping you from doing this now?

A Need to do it intelligently
- understand behaviours (e.g. of consumers)
- frame the problem wisely before diving into data!

NZ Analytics Forum May 2014
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| Data and Models

Data
What data do you actually need?
Do you have it already or how will you collect it?

A If you need statistical advice, ask for it sooner (before you collect
any data) rather than later

Models
Still a lot to be done around models and algorithms
There may be no off the shelf solution

Exemplars

Stories from various industries which may be transposed to your context

NZ Analytics Forum May 2014
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TE WHARE WANANGA O TE UPOKO O TE TKA A MAUI
FEF=IE VICTORIA
UNIVERSITY OF WELLINGTON

&)

|
Working with Victoria Academics

People throughout university
A MSORi mathematics, statistics, operations research

A Business schooli management, information systems, marketing, tourism, HR,
accounting, &

A Psychol ogy ¢é

Initial contacts
A Vicky Mabin (Victoria Business School)
A Mark Johnston (MSOR)

A Dalice Sim (Statistical consultant)

- Email: firsthame.secondname@vuw.ac.nz

NZ Analytics Forum May 2014
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Analytics at
B UC

NZ Analytics Forum
Marco Reale

— |




Where at UC?

» Most of the courses are offered by the
school of Mathematics and Statistics (MS)
with a broad range in pure and applied
mathematics as well as statistics

» Computational mathematics and
statistics and their applications are strong
both in terms of teaching and research




Where else?

» Other courses relevant to Analytics are in
Computer Science, Health Sciences,
Psychology, Management Science,
Economics and Finance




New Initiatives

» Computational applied mathematical
sciences

» Financial Engineering




PwC



