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Introduction
● What this course is about

● What Machine Learning is

● Types of data



What this course is about
● Core concepts of Machine Learning (ML),

Artificial Intelligence (AI) and Data Science (DS)
 

● How to make machines actually learn from data
 

● Strengths and weaknesses of different methods
 

● All at a conceptual level… mostly



What this course is about
● Regression

● Classification

● Clustering

● Model selection

● Bayesian statistics

● Dimensionality reduction



Algorithm
A step-by-step procedure, 

specified to a level of detail 

such that any person

(or machine) can follow.



 This is basically an algorithm



 This is basically an algorithm



Algorithms
- Muhammad ibn Musa al-Khwarizmi
 

- Persian mathematician
 

- Introduced the concept of algorithm  

   also considered the father of algebra



An algorithm for solving ax²+bx+c=0



An algorithm for solving ax²+bx+c=0



Glossary
You can speak of machine learning algorithms that use 

a mathematics + statistics to find patterns about data.
   

When those patterns look pretty complicated, people 

call it artificial intelligence.
 

(if they’re simple we just don’t bother calling it AI)
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● Data science / Data-driven science

○ a mix of mathematics, statistics, and computer science

...also often misused as a fancy name for statistics.
 

● Machine learning

○ mathematical foundations and practical applications

of systems that learn with data.

- Zoubin Ghahramani, University of Cambridge, Uber AI 

Glossary



● What is learning? 
 

● If you had to explain what learning is

to an alien (or to a robot),

how would you explain it?

Machine Learning

?



“Learning denotes changes in the system that are adaptive 

in the sense that they enable the system to do the same task 

(or tasks drawn from a population of similar tasks)

more effectively the next time.”
 

- Herbert Simon, Nobel Prize, Turing Award
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Improvement

A generalisation
of the same task



Examples:
● Classification

○ Medical diagnosis: given a brain scan, can the machine 

identify regions with abnormal behaviour?
  

● Planning and acting

○ Playing games, driving a car
  

● Prediction:

○ Predicting sales, income, customers, ad revenue...



Data science requires data.
● Classification

○ Medical diagnosis: given a brain scan, can the machine 

identify regions with abnormal behaviour?



Quantitative data

It is 180cm tall

Weighs 50 kg

Has 2 dictionaries

Has 3 shelves

Sells for £100

Qualitative data

It is made of wood

Made in italy

Brown

Smells like oak

Smooth finish



Categorical data



Ordinal data



Numerical, continuous



Numerical, discrete



Mixed



Images are usually represented as matrices.

A 400 x 400 pixels image can be 

represented by a 400 x 400 matrix.

Image data



A 400 x 400 pixels image with colours can 

be represented by three 400 x 400 matrices, 

for the red, green and blue channels.

Image data



Text data Sound data



Network data, or relational data

[

node1 : node2

node2 : node3

node1 : node3

node4 : node1

]



Most of the time: mixed data



Next steps
● Next lecture: Linear regressions, Loss functions and R²

Additional material:
● Tom M. Mitchell, The Discipline of Machine Learning

● Chp. 1, Kevin P. Murphy, M Cambridge Press 2012.

● Chp. 1, Andrew R. Webb, Statistical Pattern Recognition, 2nd edition, Wiley  2002.

● Chp. 1, Dutta et al, Pattern Classification 2nd edition, Wiley 2000

● Chp. 1, Nilsson et al, Introduction to Machine Learning,  1998 

● More on ELE

http://www.cs.cmu.edu/~tom/pubs/MachineLearning.pdf
https://ai.stanford.edu/~nilsson/MLBOOK.pdf

