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EE5184 Machine Learning Syllabus (2024 Fall)

m General Information

* 09:10-13:10, Friday, 183113 1.
0 Course Website (ppt slides/course videos) g
https://ntueeml|ta2024.github.io/
[0 Group: Machine Learning (2024, fall) 4.
https://www.facebook.com/groups/854106740116833 5.
m Instructors
o« 553E (Pei-Yuan Wu) (F18) .
0 Office: EE2-234 7.
0 Email: peiyuanwu@ntu.edu.tw g
[0 Phone: (02)3366-4687 '
0 Office hours: (TBD), =234 10.
« 2% (Hung-Yi Lee)
m Teaching Assistants 11.

« BhZUEFE: ntueemlta2024@gmail.com (LLLIEFE A E)
« #HE15 r13942050@ntu.edu.tw

B Course Outline

Regression; Bias and Variance Errors

Classification; Logistic Regression

Dimensionality Reduction: Principal Component
Analysis; Neighbor Embedding; Auto-Encoder
Semi-Supervised Learning

Neural Network Introduction: Gradient Decent; Back
Propagation

Convolution/Recurrent Neural Network
Reinforcement Learning and Markov Decision Process
Ensemble: Bagging and Boosting

Support Vector Machine; Convex optimization and
Duality

Expectation Maximization, Gaussian Mixture Model,
Variational Auto Encoder

Generalization Error: Rademacher complexity and VC
dimension

m Reference Books:

* |Introduction to Machine Learning, Ethem Alpaydin,
2009, MIT Press

* Pattern Recognition and Machine Learning, Christopher
M. Bishop, 2006, Springer

* Foundations of Machine Learning, M. Mohri, A.
Rostamizadeh, and A. Talwalkar, MIT Press
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o RN b09102101@ntu.edu.tw
« BEERRSH b09901030@ntu.edu.tw

m Grading (Tentative)
* Programming Assignments 6% x 5
* Written Assignments 6% x 5
* Final exam 40%
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Schedule (Tentative)

Week Date Lecture Assignments
Introduction;
1 09/06 Regression; Bias and Variance Errors
2 09/13 Linear Model Classification: Probabilistic Generative Model, Logistic Regression HW1 out
3 09/20 Ensemble: Random forest, AdaBoost
Neural Networks: Introduction, Gradient Decent and Back Propagation, Tips, Implementation
4 09/27 Dimensionality Reduction: Principle Component Analysis HW1 due
Auto encoder
Neighbor Embedding
S 10/04 Convolutional Neural Network HW2 out
Expectation Maximization and Gaussian Mixture Models

6 10/11 . . .

Semi-Supervised Learning
7 10/18 Variational Auto-Encoder HW?2 due

Recurrent Neural Network HW3 out
3 1025 Support Vector Machine: Margin and primal form

Duality Theory of Constrained Optimization - Introduction

9 11/01 Strong Duality Theorem HWS3 due
10 11/08 Support Vector Machine: Kernel form and KKT conditions HW4 out
1 11/15 BEHER
12 11/22 SREB SR HW4 due
13 11/29 Reinforcement Learning: Markov Decision Process and Bellman optimality equations
14 12/06 Reinforcement Learning: Value and Policy Iterations; Multi-arm bandit problem HWS out
15 12/13 Probably Approximately Correct Learning
16 12/20 Final Exam HWS due
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Green = Watch Prof. Hung-Yi Lee’s course video




Prerequisite (5t {ig%0:4)

*Prerequisite (Y2 EL1B ARG, (E AR IENT A 2T/ )

0 ks YL =y hi
Limit, differential, integral, gradient...

0 #RMEACEL Linear Algebra
Matrix, vector space, eigen-value/vectors, Singular Value Decomposition,
linear independence, orthogonal projection, Gram Schmidt...

0 PR ELHTET
Expectation, variance/covariance, conditional probability, statistical
independence, Gaussian distribution...

0 FCEks

Object-Oriented Programming (e.g. Python, Java, C++, etc)...
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v nfﬂﬂ%ﬁf\ RN th,%i(ffﬁﬂ e\ 0 HW1: Regression / Classification

ﬁ%) 0 HW2: CNN
o B AT : 0 HW3: Embedding
0= ?%ﬁi% ELFR PO RS R, U HW4: RNN

0 #ASPDFE 1-F5 . 0 HW5: SVM



Teaching Assistants

B1#UE FE : ntueemlta2024@gmail.com
TA Hour: Wed 15:30~17:20 @E: 1478B

r13942050@ntu.edu.tw 09102101 @ntu.edu.tw 009901030@ntu.edu.tw
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Facebook £t &

f1-[&: “Machine Learning (2024, fall)”
Ohttps://www.facebook.com/groups/854106740116833

0A & 7] LB BE/EFBAL

B

0 4 RA [R) 2 0mE & 5ehn

RIS

|- 55 ]

0 FHeE A N e A 22 [, BRIEBhZOTRE, 207k

AR P LIEFBA[E

B,


https://www.facebook.com/groups/854106740116833

INEERE

AJE B 09/08 23:59 HE 52K
.E ""L-lil._ﬂ '|'|. .:.. L
|'I.'I-

..- l"..l'r- ..-'I..I

";:? '5-"" f'-.'-‘:-# -,.....
H .-|.-J-"|-_ ¥ .._,..ll.. "'1 ]

,,..-- |:|.|. : 'I




