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Introduction
Definition
Application
Types of Learning
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Semi-Supervised Learning
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Conclusion
 


	3. Introduction to Machine  Learning
Introduction
 Optimize a performance criterion
using example data or past experience.
 Role of Statistics: Inference from a
sample
 Role of Computer science: Efficient
algorithms to
 Solve the optimization problem
 Representing and evaluating the
model for inference
 


	4. Introduction to Machine  Learning
Definition by Tom Mitchell (1998):
Machine Learning is the study of algorithms that
• improve their performance P
• at some task T
• with experience E.
A well-defined learning task is given by <P, T, E>.
Definition
 Traditional Programming
Computer
Data
Program
Output
 Machine Learning
Computer
Data
Output
Program
 


	5. Introduction to Machine  Learning
Applications
Web search
Computational biology
Finance
E-commerce
Space exploration
Robotics
Information extraction
Social networks
Debugging software
 


	6. Introduction to Machine  Learning
Types of Learning
• Supervised (inductive) learning
– Given: training data + desired outputs (labels)
• Unsupervised learning
– Given: training data (without desired outputs)
• Semi-supervised learning
– Given: training data + a few desired outputs
• Reinforcement learning
– Rewards from sequence of actions
 


	7. Introduction to Machine  Learning
Supervised Learning
• Given (x1, y1), (x2, y2), ..., (xn, yn)
• Learn a function f(x) to predict y given x
– y is real-valued == regression
 


	8. Introduction to Machine  Learning
Unsupervised Learning
x can be multi-dimensional
– Each dimension corresponds to an attribute
- Clump Thickness
- Uniformity of Cell Size
- Uniformity of Cell Shape
 


	9. Semi-Supervised Learning
• Given  x1, x2, ..., xn (without labels)
• Output hidden structure behind the x’s
– E.g., clustering
Introduction to Machine Learning
 


	10. Reinforcement Learning
• Given  a sequence of states and actions with
(delayed) rewards, output a policy
– Policy is a mapping from statesactions that
tells you what to do in a given state
• Examples:
– Credit assignment problem
– Game playing
– Robot in a maze
– Balance a pole on your hand
Introduction to Machine Learning
 


	11. Introduction to Machine  Learning
Conclusion
Machine Learning is an incredibly powerful
tool. In the coming years, it promises to help
solve some of our most pressing problems, as
well as open up whole new worlds of
opportunity. The demand for Machine Learning
engineers is only going to continue to grow,
offering incredible chances to be a part of
something big.
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