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with Applications in R




Few qgood boolks
(Not necessary to buy them, just
download bthem. Free access)

* Machine Learning, Tom Mitchell
* Machine Learning, Kevin Murphy

Machine Learning
ctive

A Probabilistic Perspe

Web 2 and Linkes...

o Lecture slides and handouts

o Documentation, links, software resources
Announcements and schedule
Email (Iabs)

Slides at http://www.stephan-
robert.ch/teaching/machine-learning




... alnd Linlkes...

» Kaggle.com (competitions, jobs,...)

» Datascience.net

‘Pj&hom Futorials and
booles

» docs.python.org/3/tutorial/index.html

o wiki.python.org/moin/IntroductoryBooks




’Pj&hom environmenk

) Python

= Anaconda Navigator (Jupyter, Ipython,
Spyder,...)

Python Libraries

Numpy . Sc|py
Pandas * Tensorflow
Matplotlib * Keras

Scikit-learn




Sjtiabus

Lesson 1: Introduction to Machine Learning,
Gradient Descent (cost function, many
variables)

Lesson 2: Linear regression, logistic regression
Support vector machines

Unsupervised learning (PCA, k-means,
K-nearest neighbor, classification)

Deep Neural Networks

Howeworks

HW 1: Gradient Descent

HW 2: Linear and logistic regression
HW 3:

HW 4:

HW 5:




Howeworks

Each group of students (1-2 students per
group) must write their own code for the
programming part. Please don’t search for
answers on the web, Google, previous

years’ homeworks, etc. Don’t post them
either!

HW 1,2,3: Group of two students (1 from
SNU + 1 from HEIG-Vd)

HW 4,5: Individual

Grrading

* 3 homeworks

-HW1is

-1 HW amongst HW 2,3
-1 HW amongst HW 4,5




Machine Learning is

changing the world
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Few videos...

* Al in the real life
https://www.youtube.com/watch?v=Pls_q2aQzHg




What is Machine
Learning?

 Study of algorithms that improve
their performances at some tasks
with

Supervised learning

* Knowledge of output

Learning with the presence of
an expert (e.g. Support Vector
Machines, Decision Trees,
Neural Networks, Bayesian
Classifiers,...)

Teacher at the beginning Teacher at the end
of the school year of the school year




House price E:rrec&ic:&om
Supervised learhing: regressibn

Example of houses prices in Lausanne
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House price Fredic:%ion

Supervised Learhing
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Spam filtering

Supervised learning: classification

Not Spam

Text of email,
IP Source,...

Spam

output

Cther axampi.as

Supervised Llearning: classification

» Sentiment analysis
* Personalized medical diagnosis (multiple
outputs: flu, healthy, ...)




Supervised Learning P
Depends on recent history

of stock market, news
events, ...

il (Vodafone)

Umsupervisac&
Le&rhi%g

¢ No Knowledge of output

Learning without the presence
of an expert (e.g k-means,
clustering approaches,...)




UMSMPQTVESQd
La&rming

news.google.com

Don't buy a new MacBook Air — consider
replacing the battery instead

NotwanMehlone @ 114n2017,1500 @ Techinsider ) 18105

GEs CEO Jeftrey mmettostep cowr] | TR I NN T N

‘General Electic said Monday that s longtime o
attho ond of thisyear, losing outa 16-year run | This week, Apple announced a small
VLRI inciuded a vastoverhaul of the congiomerate's o pdate to s MacBook Air, boosting
W Gymboree Will Close More Than 375§ the processor so the line will run
B Bankruptey ltte faster

Business »

[ 7o unburden some ofis debt, Gymboree has i
orur will reportedly close more than 375 of its stores. To be honest, it's a snoozer of an

Apple shares plunge 7% in two days of  upgrade.
concerns

oNBG -2 hours ago .
Appl aammchan 4 ‘The Air now starts with a 1.8 GHz
on the company to neutral from buy. This follows ‘processor, instead of a 1.6 GHz.
Aldi To Spend $3.4 Billion Making Amq processor. That's a minor change,
Like Walmart Did

Aldi has announced that it i to spend $3.4 bilion in expanding is chain of sores i the United
“one | States, the effect of which is going to be to make Americans very much icher.
More Business stories

Technology »

10.5-Inch iPad Pro Reviews: Impressive Screen and Hardware Update
‘That Will Improve With iOS 11

‘One week aiter Apple introduced the new 10.5-inch iPad Pro at the WWDC keynote in San
Jose, Califoria, reviews for the device have begun circulating online.

Don't buy a new MacBook Air — consider replacing the battery

instead

Business inidr - Jun 11, 2017

This week, Apple announced a small update o its MacBook Air boosting the processor so the
line will run a te faster. To be honest, it a snoozer of an upgrade.

Microsoft can't explain why its 4K is $100 better than Sony's
jorge o

Clustering images,
group as:

Cloud
Mountains




Unsupﬁrvised
La&rmihg

Other examples

* Users on Web sites (groups, activities)
» Words (First names, last names, location
words, ...)




