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Video 2: What is
unsupervised learning?

Introduction to Machine Learning
Prof. Nicolas Papernot

Material used in this course is adapted from several prior iterations of similar courses taught by
others. This includes CSC321 by Prof. Grosse and Coursera's ML course by Prof. Ng.
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Capture patterns in raw data

* Generative modeling
 Self-supervised learning
« Compression

In this course:

* Clustering

» Dimensionality reduction
 Data visualization

Random noise
(latent vector)

Mg Mn
Composition Expanded New
condition chemical space discovery

Generative Adversarial Networks for Crystal Structure
Prediction
Kim et al. 5
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Capture patterns in raw data

* Generative modeling
 Self-supervised learning
« Compression

In this course:

* Clustering

» Dimensionality reduction
 Data visualization

90° rotation 270° rotation 180° rotation

Unsupervised Representation Learning by Predicting
Image Rotations
Gidaris et al. 3



* Generative modeling
« Self-supervised learning
« Compression

In this course:

* Clustering

« Dimensionality reduction
 Data visualization
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Learned Video Compression
Rippel et al.
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Clustering examples

Recommendation / search results

Source: gettyimage

Market segmentation

Source: favpng
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Social network analysis

Source: Wikipedia.org
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Dimensionality reduction et~
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Data visualization

Education index, 2010

Examples of features:

GDP

Life expectancy

Mean household income
Students:teacher ratio
Higher education budget
Number of books in library

Instead aggregate all of
this information into a
single feature
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Median age in years, 2010

Size of circle Indicates size of cluster's working-age population in 2010

@ Young developing

® Young middie income

322 million workers 640 million workers

<$3,000 GDP per capita® $3,000-$20,000 GDP per capita’
® India @ China

460 million workers 783 million workers

$3,000 GDP per capita $7,000 GDP per caplta

@ Young advanced
290 million workers
$25,000-$50,000 GDP per capita*

@ Russia, Central and Eastern Europe
141 million workers
$10,000-$20,000 GDP per capita®

@ Aging advanced
145 milion workers
$30,000-45,000 GDP per capita

@ Southern Europe
60 millon workers
$20,000-$30,000 GDP per capita

'Education-attainment levels weighted by years of schooling and by working-age population; median age weighted by total population
Al GDP per capita expressed at 2005 purchasing power parity; for “young developing,” Morocco is an exception ($7,100)
*Except United Arab Emirates $28,500)

‘Except South Korea ($23,500)

*Except Czech Republic ($22,300) and Ukraine ($6,000)

Source: UN Intemational Labour Organization (ILO); UN Population Division 2010 revision); International Institute for Applied Systems Analysis JIASA); McKinsey Global

Institute analysis
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Hard (and expensive) to collect labeled
data required for supervised learning



