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Goal of unsupervised Learning 
(Ghahramani & Roweis, 1999)

ÂPerform dimensionality reduction

ÂBuild topographic maps

ÂFind the hidden causes or sources of the data

ÂModel the data density

ÂCluster data

Purpose of unsupervised learning 
(Hinton and Sejnowski, 1999)

ÂExtract an efficient internal representation of the 
statistical structure implicit in the inputs

Tensor decomposition and unsupervised learning
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Analysis of massive amounts of data will be the main 

driving force of all sciences in the future!!

2008
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What is a Tensor/Multi -way array?

x X X
Vector

Order 1 tensor

Matrix
Order 2 tensor

3 - way array
Order 3 tensor

Additional Definitions:  
Multidimensional array

N- way array

Hypermatrix
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Unfortunately, multi -way structure has 
been widely ignored in many fields of 
research!

X X
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Tensors are everywhere

6

Chemistry
Psychology

Computer Vision Bio - informatics

Neuroscience

Multi - relational modeling in

Complex networks
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