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FERRE— . ALEZEER Introduction to Artificial Intelligence
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This course introduces students to the fundamentals, problem-solving methods, and learning
paradigms of artificial intelligence. Topics covered include intelligent agents, uninformed and
informed searching, adversarial search and games, statistical learning, neural networks, and Al
applications.

This course introduces students to the fundamentals, problem-solving methods, and learning
paradigms of artificial intelligence. Topics covered include intelligent agents, uninformed and
informed searching, adversarial search and games, statistical learning, neural networks, and Al
applications.

EREd=

Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach 4th edition, Pearson,
2020.

AR A A A4

97 12p Introduction, Intelligent Agents

A 97 19p Intelligent Agents hwl 2 % (Projects & ~ i 48~ v )

)

971 26p Solving Problems by Searching



107 3p Search in Complex Environments  hwl$% ~ hw2 = #

102 10p & P ik

10% 17p Search in Complex Environments

107 24p Quantifying Uncertainty hw2 3% ~ hw3 2 # (Project#} # 3F 2.)
10% 31p Learning from Examples

112 7p Learning from Examples hw3 3%, hwd o #

NS 117 14p Learning Probabilistic Models

1172 21p Learning Probabilistic Models hw4 3% , hw5 2 # (final project short

video)

14 RVYERVA: Deep Learning for Natural hw5 3%
Language Processing

117 28p Deep Learning

o
w

127 19p Computer Vision

=)

e Five assignments (40%): Including programing, writing report, and short video
e One exam (30%)

¢ One final project (30%): Including project proposal, project implementation, writing
report, and oral presentation



FERE " 1#%2:E 8 Machine Learning
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Biksw AT (RPEFAZ U R EBY)

bR BE L SR D R H - 13:20~16:20

B Y ER Ul

Machine learning allows computational systems to adaptively improve their performance with
experience accumulated from the data observed. This course introduces the basics of learning
theories, the design and analysis of learning algorithms, and some applications of machine
learning.

The course is designed to prepare junior graduate students with a solid background of machine
learning and allow them to use machine learning techniques appropriately in their future
research or industry projects.

AR A A A4

Week Date syllabus todo/done

2-Sep course introduction;
topic 1: when can machines
learn?

the learning problem

homework 0 announced

9-Sep learning to answer yes/no;

. homework 1 announced
types of learning

16-Sep feasibility of learning;
topic 2: why can machines



23-Sep

30-Sep

7-Oct

14-Oct

21-Oct

28-Oct

4-Nov

11-Nov

18-Nov

25-Nov

learn?
training versus testing

the VC dimension;
noise and error

topic 3: how can machines
learn?
linear regression;
logistic regression

linear models for classification;
nonlinear transformation

topic 4: how can machines
learn better?
hazard of overfitting;
regularization

validation;
three learning principles

topic 5: how can machines

learn by embedding numerous

features?
linear support vector machine;
dual support vector machine

kernel support vector machine;
soft-margin support vector
machine

topic 6: how can machines

learn by combining predictive

features?
blending and bagging;
adaptive boosting

decision tree;
random forest;
gradient boosted decision tree

topic 7: how can machines
learn by distilling hidden

7

homework 2 announced

homework 0 due; homework 1
due; homework 2 due;
homework 3 announced

homework 3 due; homework 4
announced; final project
announced

homework 4 due; homework 5
announced

homework 5 due; homework 6
announced



features?
neural network;
(preliminary) deep learning

2-Dec . homework 6 due; homework 7
modern deep learning
announced

9-Dec  no class as instructor needs to
attend ACML 2024 and
NeurlPS 2024;
recording: machine learning for
modern artificial intelligence

16-Dec finale homework 7 due

23-Dec no class and winter vacation

started (really?) final project due

(Y
aft
T
i

e Learning from Data, by Yaser Abu-Mostafa, Malik Magdon-Ismail and Hsuan-Tien Lin,
Language: English teaching

BAENE R
e 70% homework

e 30% project (tentative)



FTERE = . RRHYELR Introduction to FinTech
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LB g RE S 0 B4 4 b T % 4 % pre-class reading > ¥ FF &b kpF R
P R A A LR AR A Y

A % F3k ¢ Calculus, Linear Algebra, Probability ; Machine Learning : i% & LF g Ao iR 1A
Fal s - n@éi&ﬁﬁﬁgg ¥ ¢hiE 7% ; Python programming : &AL > 2 i A 0 F € FE
FKARARNET L fREMMA KHERT ) FHY

bR EEd B R D & E = 9:10~12:10

B =R Ul

£ g #* $ (Financial Technology, FinTech)£_p & » 3k & ﬁé“q‘-— 2] ﬁﬂ;ist‘iﬁv’i 2L s U AT el
‘“ﬁ. [F7 EPRAF ERIRBFDELE I N F T o AR T BEFRRFELREX
' g % /i FinTech # f ~ #M@mﬁ FRTALF ~ 0 E Mg AR o FaB*ﬂ\ e € hiry @ &
ng%*% PR T As BB (R ARPHATAST) DEMLT 23 kAl

iRty ﬁmt***{*i*%iwﬁfﬁ%%mkﬁw’%#kﬁ:w%@%%-
FinTech °

AR AAAA

2024/09/04 Intro to the course

22 2024/09/11 Math for fintech AL BTk

R} 2024/09/18 Technical indicators, quantitative trading, AL BTk
backtest, dynamic programming



2024/09/25

5 2024/10/02

2024/10/09

0 2024/10/16

2024/10/23

2024/10/30

(I 2024/11/06

S8 2024/11/13

1V 2024/11/20

IR 2024/11/27

U8 2024/12/04

IR 2024/12/11

=)}
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Intro to bitcoin and blockchain

Hash function and elliptic curve digital
signature algorithm (ECDSA)

Portfolio optimization

Ethereum and Other
Blockchain/Cryptocurrency

Performance indices, feature selection for ML

Missing data imputation in ML

Imbalanced dataset, cost-sensitive classification

Advanced Functions and Post-Quantum
Cryptography for Blockchain

Intro to the final project

Invited talk by guest speaker

Invited talk by guest speaker

AI/ML applications in finance

e Homework: ~30%
e Midterm exam: ~35%
e Final project: ~35%
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g%%*%llq . féf%l"iﬁ Ej:l L:Jzﬁ Data Mining: Concepts, Techniques, and Applications
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BREER GFEF
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B A gt 12004 (RF200 4 B4 0 TR S RT 05 45 L)

Bacmn A A (Bt Z(5)0E#)

BHFET CEFES RPHBIEN FFT EH - 9:00~12:00
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Data mining serves as a crucial field that leverages advanced algorithms to reveal hidden, yet
invaluable insights buried within extensive datasets. These algorithms are drawn from a
multitude of areas such as machine learning, artificial intelligence, pattern recognition, statistics,
and database systems, working together to facilitate a deeper understanding and analysis of data.

This course is designed to equip you with the foundational knowledge and hands-on experience
needed to delve into the expansive world of data mining. Whether you are looking to enhance
your skill set or embark on a new career path, this course will serve as a stepping stone to
achieving your goals. The curriculum encompasses a range of topics that will introduce you to
the core concepts and techniques prevalent in the field of data mining. These include:

e Association Rules: Understand the principles behind identifying rules that highlight
relationships between seemingly independent data in a database.

e Clustering: Learn about grouping a set of objects in such a way that objects in the same
group are more similar to each other than to those in other groups.

e C(lassification: Gain knowledge on the procedures for identifying the predefined class of

a new observation.

e Text Mining: Equip yourself with the skills needed to analyze and interpret large
collections of text data to extract meaningful information.

e Data Mining Applications: Explore the various practical applications of data mining
across different industries and sectors.

W\

£=2EH
Pang-Ning Tan, Michael Steinbach, Vipin Kumar, Introduction to Data Mining, Addison Wesley
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Week Date DM (16-Week Fashion)

- 2-Sep Introduction

- 9-Sep Overview and Data

- 16-Sep Overview and Data

- 23-Sep Lab 1

- 30-Sep Classification

- 7-Oct Classification

- 14-Oct Text Mining

- 21-Oct Text Mining

- 28-Oct Lab 2

- 4-Nov DM Clustering & Project Progress Report
- 11-Nov DM Clustering

- 18-Nov Association & Project Progress Report
- 25-Nov Association
.
I
- Final Demo Presentation



AR ETT T
e Two assignments: 20%
e One short presentation: 10%
e One project: 25%
e One exam: 35%

e (lass participation (in or after class): 10%

13



FERIER . BB S/ETE Natural Language Processing

B Y EE= YN

BREER GFEF
BRI R 2F
FLo A Bt 12004 (51004 %+ > WP £ T 355 1.450 4 )

e b B EE L SRR D & # - 13:20~15:10 & #F w 13:20-14:10

B e Al

At g AR P REF T AL (NLP) o+ 313 3 #03] (LLM) sk d#aoasfos pe gt
i ii“iﬂ‘ﬂ ’*?S? PR ARG 4 o ":H 48N A 1A E ek 5 B 0 NLP &
LBATEY kT P ER L

APARR EF ANLPE A AH > 567 F k" > F 0§ 4 L IESFTNLPE LLM#t
Mo AR FAE L Z T BREINA

1.2 FAIZAAH D A ENLP M A fod * HiF o A~ ehv FAILHF > 4ok

o
GRS RS R E

2BEF G PELYRALfE R AR I R PRS- 05
dofp i EE Y NLP » ¢ 42 R AT R AT E

TRl ET AR A A 2 RIZ > doN-gram$Bd] ~ Word2Vec % < iR B E Y &3
"wa“"l" mf,%q* » 4vRNN ~ LSTM -~ Transformer % 2 # o :¥ w4 f2BERT ~ GPT% £33
P
T HCA D A A PNLPERY o o

wPE S BRI L A8 S A5 WAl B AR BT L 2 E > eGPT-3% o
;c jljgg,_ﬁ_i] AR R S ARFF R BN > 00E LF RAERY g4 o e
? $iF (PEFT) » 4rLoRA » ¥ 3P H 4 3% 3 ' J0cF forck 2 & chigp 4 o

§
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Week Date DM (16-Week Fashion)
9/3, 9/5 Introduction to NLP & applications
9/9, 9/11 Introduction to NLP & applications, word vector

9/17,9/19  Introduction to Al & Python - Neural Network, Deep
learning

9/24,9/26  Introduction to AI & Python - Numpy, Panda, Scikit

Learn, PTorch
10/1, 10/3 NLP with NN - RNN, LSTM
10/8, 10/10 NLP with NN - Word Embedding
10/15, 10/17 Introduction to Generative Al
10/22, 10/24 Introduction to Generative Al - Seq2Seq

10/29, 10/31 Introduction to Generative Al - BERT, GPT, T5

1115, 11/7 Introduction to Generative Al - Transformer
11/12, 1114 Large Language Model
11/19, 11/21 Large Language Model

11/26,11/28  Training in PM (pre-trained models) - In context
learning

12/3,12/5  Training in PM (pre-trained models) - PEFT / LoRA
12/10, 12/12 Application Implementation & Challenges

12/17,12/19 Application Implementation & Challenges

15
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e Homework x5 75%

e Term Project x1 25%
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