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IRTZCED/ B2 R
Course Code/Title
IR
Compulsory/Elective
FriRE (I

Offering Dept.
REFES/FH
Course Credit/Hours
RRES

Teaching Language
RIRE
Instructor(s)
FRZFHA

Semester
EEERAEERK

Open to undergraduates
or not

FASER

Pre-requisites

#F B

Course Objectives

IRIEAH
COURSE SYLLABUS

=R BSAE S IR / Advanced Natural Language Processing
STAS007

TAlEER

Major Elective Courses

St SHIERFR

Department of Statistics and Data Science

48

FRZE Chinese and English

PRa e
Chen Guanhua

FAZ= Fall

=
E

(NEmATEEF, BEEBAXZHNAB. If the course is open to undergraduates, please
indicate the difference.)

AR R IR E R A B €S203/CS203B (IBLE WS E A 247 Data Structures and
Algorithm Analysis)

(nEmAREFK, EFBAXSIHAR. If the course is open to undergraduates, please indicate the difference.)
BIIRENFS), FERZEBAESVIBMWRINEMAIR, FIMREXNBNERERSHE. REHFHNANEE
BESRE, RAFEY, KEERE, SiA, SESKREES, BdFEIREFEFSFRAMENIRBABAIES

A IR AT Y B R S B R) R

This course will introduce the basics of NLP, covering standard frameworks for dealing with natural language as well as methods

to solve different NLP problems. The covered topics include language modeling, representation learning, large language models,

LLM-based agents, multimodal LLMs, and others. Students are expected to learn to solve typical natural language processing

tasks at the end of this course.

HEFHE
Teaching Methods

BEAIRIENFS], FETHARLEE]:
112 BAE S MIERERERFE X ES,
2EFEAENREME AR AR FAES REES,

After taking this course, the students should be able to:

1. Understand the basic concepts and tasks in natural language processing.
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2. Solve typical natural language processing tasks with corresponding models and algorithms.

BERE
Course Contents

(ANmEmAEEFFR, EFEBEXSAZR. Ifthe course is open to undergraduates, please indicate the difference.)

Section 1

1. BABSAEEN (3 38)
BAESRIENHER AR, HTBHEES,

1 Introduction to natural language processing (3 hours)
The history of natural language processing, introduction to typical tasks in NLP

Section 2

2. R RLRHVERIAIIR (3 FRY)
BN ERBNEEMEREMMEE,

2 Neural networks basics (3 hours)
Understanding the basics of different neural networks and their optimization methods.

Section 3

3. B MEMEMIESHEE (3 FH)
NMRBEFHENE R EEESEE RN A

3 Recurrent neural networks and language models (3 hours)
Introduction to recurrent neural networks and its applications in language models.

Section 4

4. FEINE S Transformer 128! (6 FBY)
IBEREE AME, Transformer IEIFN AL IES

4 Sequence labeling (6 hours)
Understanding attention mechanism, Transformer model and text generation task.

Section 5

5. FERIESEE (6 FHY)
Fill4RiE S BT H RO R0 B4R

5 Pretrained language models (6 hours)
The core idea of pretrained language models and the pretraining-and-finetuning paradigm.

Section 6

6. KIESHER! (15 %8Y)
MEGE. A EMEBARNERIES RN EZOER

6 Large language models (15 hours)
The core idea of large language models in terms of data, training method and inference.

Section 7

7. BFRERNSEREE (6 FH)
MRETFAREENZEREER, RENBHHANNSEEENIE.
7 LLM-based agents (6 hours)

Understanding the basic technology of LLM-based agents, self-evolvement and
collaboration among multiple agents.

Section 8

8. ZIEEAEE (3 FHY)
EREIESARENEMES. I ESHNATR.
8 Multimodal LLM (3 hours)

Understanding the basic tasks, designs and applications of multimodal large language
models.

Section 9

9. BRBSIENREESE (3 FH)
BRESRIERNRRERES

9 Future trends in NLP (3 hours)
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Introduction to the future trends of NLP.

ML

Course Assessment

(ZE 1z 2L Form of examination; .93 #X#4BY grading policy; dMEMEAFEIEFI, HFBX SRR, If the course is open

to undergraduates, please indicate the difference.)

Hi#) Attendance 5% + FEEMLE quiz 5% + {El Homework 40% + I B Project 25% + HAZRE 1l Final Exam 25% (&)

#MRAEESEAR
Textbook and Supplementary Readings

Textbook:
Speech and Language Processing (3rd ed. draft), Dan Jurafsky and James H. Martin, 2021.

Supplementary Readings:

(BESE: ETKESRENSGZ) , FHMA, I, 18, BFITIvHARdt, 2025
(RESRE) , BE, TERS, SFHFHRM, 2024




