DTU Informatics / Section for Cognitive  Systems ...

@pplications of tensor decomposition In \
data mining and machine learning

Morten Mgrup
Section for Cognitive Systems

DTU Informatics
Technical University of Denmark

NIPS TKML 2010 1



DTU Informatics / Section for Cognitive  Systems .ﬂ

/Tensor decomposition and unsupervised learning \

Goal of unsupervised Learning
(Ghahramani & Rowels, 1999)

A Perform dimensionality reduction
A Build topographic maps

Find the hidden causes or sources of the data
Model the data density

A Cluster data

Purpose of unsupervised learning
(Hinton and Sejnowski, 1999)

A Extract an efficient internal representation of the
Kstatistical structure implicit in the inputs
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The End of Theory: The Data Deluge Makes the
Scientific Method Obsolete

Hlustration: Marian Bantjes
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T — All models are wrong, but some are useful.

So proclaimed statistician George Box 30 years ago,
and he was right. But what choice did we have? Only
models, from cosmological equations to theories of
human behavior, seemed to be able to consistently,
if imperfectly, e;-:plain the world around us. Until
now. Todd, companies like Google, which have
grown up in an era of massively abundant data, don't

AnaIyS|s of massive amounts of data will be the main
driving force of all sciences in the future!!
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/ What is a Tensor/Multt  -way array?

Vector Matrix 3-way array
Order 1 tensor Order 2 tensor Order 3 tensor

Additional Definitions:

Multidimensional array

N-way array
Order N tensor in the real field: Hypermatrix

X c R11X12X...XIN’ X11X12X...XIN’ xil,
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ﬁnfortunately, multi  -way structure has \
been widely ignored in many fields of
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Tensors are everywhere T\

Neuroscience

Subject 2
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Computer Vision Multi - relational modeling in Bio -informatics

Complex networks
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