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Syllabus
• Course web site: 

http://calla.rnet.missouri.edu/cheng_co

urses/supervised_learning/index.htm

• Location: Lafferre Hall E3403 ; Time: 

MWF 11:00 pm – 11:50 am

• Assignments: 4 homework assignments, 

one group project (up to 4 students)

• Grading: participation (25%), assignment 

(30%), project report (20%), project 

representation (25%); grade scale (A+, A, 

A-, B+, B, B-, C+, C, C-, and F)

• Questions / Assignment submission: 

mumachinelearning@gmail.com

http://calla.rnet.missouri.edu/cheng_courses/supervised_learning/index.htm
mailto:mumachinelearning@gmail.com


Topics
• Introduc)on to machine learning and Bayes op)mal learning 

rule 
• Learning distribu)ons, parametric distribu)on, Maximum 

Likelihood Es)ma)on (MLE) and Maximum a Posterior 
Es)ma)on (MAP) 

• MLE, MAP, Bayes Op)mal Classifier, Naïve Bayes Classifier, 
Genera)ve Classifier 

• Discrimina)ve classifier and logis)c regression 
• Linear and non-linear regression 
• Nonparametric methods for density es)ma)on, classifica)on 

and regression 
• Model selec)on 
• Boos)ng 
• Deep learning (a focus)



Artificial Intelligence (AI) 
Revolution
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Voice Recognition Protein FoldingMedical Imaging



What is Artificial Intelligence (AI) 
and Deep Learning?

• Machine Learning: an area of AI that enables 
computer to learn from data to acquire any 
specific intelligence

• Deep Learning: the most powerful machine 
learning technology mimicking human learning

• AI: a technology to enable computational devices 
to gain human intelligence (speak, walk, drive,  
think, …, learning)







Ques%on 

• What is the difference between a machine 
learning and a traditional instruction-based 
program such as a calculator, windows, 
Linux?
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Face Recognition





Protein Folding
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Google’s AlphaFold (1st) and MU’s MULTICOM (3rd) 



Disease 
Diagnosis

h"ps://ai.googleblog.com/2016/11/deep-
learning-for-detec;on-of-diabe;c.html



Ques%on

• In your opinion, what other problems can be 
addressed by machine learning?

• Why?





Deep Learning























Probably Approximately Correct Learning

Occam's Razor –
When everything
is equal, a simple
solution is better.

























How to minimize errors?

x

P(x, class)
Class 1 Class 2

Where to set a threshold on x to make classifica3on in order to minimize
classifica3on errors? 

Can you get 100% classifica:on accuracy?



Calculate the probability of an error – Bayes error

Bayes Errors



Calculate the probability of an error – Bayes error

P(x,y) = P(x|y)P(y)

Joint Prob = Con. Prob
* Marginal Prob.

Bayes Errors




