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AIST5050

Optimization for Large Language Models

This course introduces the advanced optimization principles that power modern large language model (LLM) systems across their full lifecycle. This
course begins with training time adaptive optimization methods, including Adaptive Moment Estimation (Adam), Adaptive Moment Estimation
with decoupled weight decay (AdamW), Adafactor, Lion, and Muon, along with learning rate schedules and gradient clipping. This course also
covers parameter efficient fine tuning, specifically Low Rank Adaptation (LoRA) and Quantized Low Rank Adaptation (QLoRA), for settings with
tight memory and compute budgets.

Next, post training with feedback will be introduced, including Reinforcement Learning from Human Feedback (RLHF) using Proximal Policy
Optimization with a Kullback Leibler divergence constraint (PPO), Direct Preference Optimization (DPO), and emerging variants such as Group
Relative Policy Optimization (GRPO). Throughout, the course emphasize objective design, stability, and compute efficiency.

Finally, the course frame inference time optimization as a budgeted decision problem, covering best of N selection and self consistency, Tree of
Thoughts, contrastive decoding, speculative decoding, and lookahead decoding. this course also introduces in context learning and its
interpretation as implicit Bayesian inference and gradient descent in context. To connect modalities, the course includes a short diffusion unit to
contrast optimization and sampling strategies.

The course is hands on and research oriented. Students will learn the theoretical principles of these techniques, run small scale ablations, match
floating point operations when comparing methods, and present a final project.

Advisory: Students are expected to have taken CSCI3320 or ENGG 5501 or equivalent.

A-F

English

ANTH6010

Seminars in Anthropological Theory

The course provides an advanced review of major theoretical approaches in anthropology, from classic theories of Morgan, Tyler, Weber, and
Durkheim, through the influential theories of Boas, Radcliffe-Brown, Levi-Strauss, Geertz and Douglas, to more recent theories.

A-F

English

Subject to teacher’s approval on

individual application

BASA6001

Research Methodology in Behavioural Studies |

w

This course is divided into two main parts. The first part is focused on the application of the philosophy of science to behavioral research in
business. Basic concepts such as explanation, scientific laws, and theory are introduced and discussed. The second part provides an introduction to
the various stages of scientific research which include research design, measurement scale and development, sampling design, data collection and
statistical analysis. Even though mathematical proofs and statistical derivations will be reduced to a minimum, having the knowledge of basic
statistics and matrix manipulations will be helpful.

AF

English

BASA6002

Research Methodology in Behavioural Studies Il

w

The course covers concepts and techniques related to behavioral experiment. In particular, students will learn how to apply various types of
behavioral research design and statistical methods, and how to analyze and interpret the results. Sample topics include among others
experimental design, significance tests, statistical power, interaction and moderating effects, testing of psychological mechanism. This course does
not involve mathematical proofs or statistical derivations. Good knowledge of basic statistics is essential.

BASA6001

English

CENG5280

Quantum Computer Systems

This course delves into topics in the design of quantum computer systems. We will begin by developing the mathematical foundations of quantum
computation and information, followed by an in-depth exploration of powerful techniques in quantum application and architecture design.
Students will gain hands-on experience using quantum computing software tools to write quantum programs. Key topics covered include quantum
programming, quantum algorithms, quantum compilation, quantum memory, quantum error mitigation and correction.

Advisory: Students are expected to have taken CSCI2510 or CSCI3120 or equivalent.

English

CHEM5300

Advanced Quantum Mechanics and

Computational Chemistry

Brief overview of quantum chemistry, electronic structure theory and statistical mechanics and their connections to modern computational
chemistry simulations. Problem sets and hands-on exercises on these theoretical topics will be given. Through the guided literature reviews and
report presentation, postgraduate student will have a better understanding on the extended applications of quantum chemistry and
computational simulations, including applications in quantum chemistry modelling of organic and organometallic systems.

CHEM2300 equivalent or
basic understandings of
quantum mechanics

English

Quota for visiting students:

20

CHEM5303

Recent Development of Nanoscience and

Nanotechnology

Minimization of materials to the nanometer scale imposes new properties and functions on nanomaterials. This course will introduce the
underlying principles and applications of the emerging field of Nanoscience and Nanotechnology. Tools and principles relevant at the nanoscale
dimension will be introduced. Current and future nanotechnology applications will be discussed in chemistry, physics, biology, engineering,
materials, electronics, and energy. Through guided literature review and interactive guest lectures, the very recent research progress and
prospective applications of nanomaterials and nanotechnology will be demonstrated to deepen postgraduate students’ understanding to current
status and challenges of nanoscience.

The student should have
taken a course in
Materials Chemistry,
Materials Science, or
equivalent

AF

English

Quota for visiting students:

5
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CHEM5642

Supramolecular Chemistry

This course provides an overview of fundamental concepts and essential applications of supramolecular chemistry. This course covers two parts.
The first part focuses on the fundamental concepts, including a brief history of supramolecular chemistry, characterization of supramolecular
systems, noncovalent interactions and ion binding, templated synthesis and self-assembly as well as inclusion complexes. The second part focuses
on the application of supramolecular chemistry, discussing selected supramolecular systems and introducing important examples of applying
supramolecular chemistry in materials sciences and biology.

Having taken at least one
undergraduate organic
chemistry course

A-F

English

CHEM5650

Photocatalysis and Its Application in Organic
Synthesis

Starting from the beginning of 20th century, with the advances in spectroscopy and quantum chemistry, chemists have been developing rationally
methods of organic molecules synthesis by employing photochemistry and photocatalysis. In photocatalysis, typically, the reactant is not excited
directly by the incident photons. Instead, a material responsive to light of certain wavelength, in other words a photocatalyst, serves as a mediator
to carry out a chemical reaction. This important feature allows activating reactants via reduction, oxidation or energy transfer events under milder
conditions compared to non-catalytic methods, and minimize using auxiliary chemical oxidants and reductants. The course is focused on two major
topics: 1) photocatalysts and 2) transformation of organic molecules mediated by the photocatalysts. Related to the first topic, the course gives an
overview of available up to date photocatalysts, general principles behind selecting a photocatalyst to drive a specific reaction and rational
approach in designing novel photocatalysts. Related to the second topic, the course gives an overview of redox potentials and redox reactions of
organic molecules, general principles of choosing suitable reactants to synthesize target products under the photocatalytic conditions, and rational
approach in designing novel photocatalytic reactions. The course discusses application of electrochemical techniques (cyclic voltammetry, linear
sweep voltammetry, electrochemical impedance spectroscopy), UV-vis absorption (steady-state and time-resolved), photoluminescence (steady-
state and time-resolved), nuclear magnetic resonance, electron spin resonance spectroscopies and other spectroscopies and physical methods for
studying the mechanism of photocatalytic reactions.

AF

English

Quota for visiting students: 20

CHLL6151

Special Topics in Chinese Linguistics |

Traditional philology and modern linguistics, with emphasis on special topics, authors or schools.

A-F

Putonghua

CHLL6461

Special Topics in Modern Chinese Literature Il

Critical study of issues, other than genres and authors, in modern Chinese literature. Topics may focus on research methodologies, literary
thoughts, literary schools, regional literature, comparative literature, etc.

AF

English, Putonghua

COMM5220

Communication Theories |

This course provides an overview of the current theories and concepts in media, technology, human, and global communication studies. It serves
as an introduction to the current literature, main epistemologies, key theories, representative scholars and their works, and key sources of
reference.

Pre-requisites: Experience
with communication
theory and methodology

English

Quota for visiting students: 2

COMM5310

Statistical Analysis in Communication

This course aims at introducing graduate students to the study of the scientific discipline of communication. The course covers analyses of data
using the general linear model. Topics include simple and multiple regression, analysis of variance and covariance, tests of significance, the
interpretation of model parameters and other topics like path analysis and structural equation modeling as time allows. Students are expected to
conduct a complete quantitative research and analysis at the end of the course.

AF

English

Quota for visiting students: 2

CSCI5120

Advanced Topics in Database Systems

This course will introduce to students advanced topics in database systems including advanced data structures, concurrency control, deadlock
resolutions, recovery schemes, distributed database systems, multimedia database indexing techniques, and data mining, data on the web and
network data analysis.

Advisory: Students are expected to have taken CSCI3170

A-F

English

CSCI5150

Machine Learning Algorithms and Applications

This course introduces a dozen of machine learning algorithms and typical applications in business intelligence, natural language processing,
computer vision, and sensor-based data analyses, including four topics that consist of (1) supervised learning algorithms induced by structural risk
minimization for classification and regression problems (decision trees, logistic regression, support vector machines, regularized linear regression,
kernel machines, etc.), and their applications in sensor-based indoor localization, business intelligence; (2) supervised learning algorithms based on
deep learning (CNN, RNN, etc.), and their applications to natural language processing and computer vision; (3) unsupervised learning algorithms for
clustering and representation learning (K-means, spectral clustering, autoencoder, etc.); (4) introductions of other learning algorithms and
applications, such as transfer learning, recommender systems, sensor-based activity recognition, etc.

Grade Descriptor

A-F

English
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CSCI5540

Machine Learning Systems

The goal of this course is to provide students an understanding and overview of elements in modern machine learning systems. Throughout the
course, students will learn about the design rationale behind the state-of-the-art machine learning systems for training and serving, and advanced
system techniques to scale these systems efficiently. Students will have the opportunity to explore many open challenges in this fast-evolving area.

Advisory: Students are expected to have taken (CSCI3150 or ESTR3102) and (AIST3020 or CENG3420 or CSCI2510 or IERG3060)

A-F

English

CSCI5690

Automated Reasoning about Software Systems

This course introduces automated reasoning techniques for ensuring that software systems have certain guarantees. Students will learn about
algorithmic techniques for the verification, analysis, and synthesis of software systems, including their strengths and limitations. Students will also
learn about Boolean Satisfiability (SAT) and Satisfiability Modulo Theories (SMT) solvers, which are instrumental in enabling many of these
techniques. Specific topics may include symbolic execution, model checking, abstract interpretation, invariant generation, and syntax-guided
synthesis.

Advisory: Students are expected to have taken CSCI3130 and (CSCI3160 or CSCI3190).

A-F

English

CULS6100

The Sexual Body in Arts and Media

The course in visual culture studies and gender studies will provide an overview of different modes of visualization, media paradigms, and bodily
aesthetics that define contemporary sexuality. We will focus on theories of culture and art, new media, the body, ecofeminism, sexuality, and
more. Students will be encouraged to engage with theories, audiovisual examples, and digital cultures, and participate in extensive debates about
topics in sexuality and media. They will also learn how to apply innovative and interdisciplinary research methods to study media formats and
regimes.

A-F

English

DOTE5001

Microeconomic Theory

This course is on advanced microeconomic theory. Topics include individual decision theory (consumer theory, production theory, choice under
uncertainty), game theory (static and dynamic games under complete and incomplete information), and equilibrium and market failure (general
equilibrium, principal-agent problems, economics of information, auctions, bargaining, and market design).

English

ECON5440

International Trade

This course offers theoretical, empirical and current topics in international trade. Itcoversstudies of positive issues, such as: Why do countries
trade? What goods docountriestrade? How does openness to trade shape countries' industrial structure andglobalproduction sharing? The course
also concerns the normative issues, such as: Istradebeneficial to everyone, or are there winners and losers? What is the impact of
tradeoneconomic growth, wage inequality and poverty? All these issues will be discussedbothfrom theories and empirics, as well as at country,
industry and firm level. In particular,wewill also discuss the ongoing US-China trade war.

Graduate Microeconomics

A-F

English

EESC5001

Research Frontiers in Earth & Environmental
Sciences |

Recent research methods, experimental, and computational techniques applied in Earth & Environmental Sciences. Topics extend over a diversity
of research areas in Earth & Environmental Sciences, with a consistent theme that many of the operative processes are intertwined and advances
in elucidating them hinge on the adoption of an interdisciplinary framework.

English

Subject to teacher’s approval on
individual application

EESC5120

Petrology

Petrology is an essential subfield of Earth System Science because the rock record is the foundation for interpreting Earth history and internal
processes. Petrologic concepts help us understand the Earth system, with connections to related fields such as geochemistry, geophysics,
mineralogy, structural geology and geodynamics. This course broadly surveys the formation, distribution, chemical composition, mineral
associations, and internal texture and structures in rocks of the earth’s crust and upper mantle, and establishes it relation to global tectonic
environments. Class lectures are supplemented by lab exercise, demonstrations and tutorials (e.g. study of rock hand specimens, understand
phase rule, use of optical microscope etc.).

AF

English

Subject to teacher’s approval on
individual application

EESC5170

Geodynamics

What is the mechanism of plate tectonics and a variety of geological phenomena, such as seafloor spreading, mountain building, volcanoes,
earthquakes, faulting? Geodynamics is going to answer those questions through observations and models of the large-scale behaviors of the solid
Earth. The goal of the course is to develop a thorough understanding of physical processes, such as lithospheric deformation, heat transfer, and
mantle flow. Lectures, paper discussions, and tutorials will help you to understand the principle of geodynamics, learn how to develop simple but
useful models, and explain how the Earth evolves.

English

Subject to teacher’s approval on
individual application

EESC5240

Air Pollution Science and Engineering

This course will cover a variety of topics related to air pollution science and engineering. Topics include: indoor and outdoor air quality (including
particulate matters (PM) and gases pollutants); air pollution measurement and statistics; air quality meteorology and dispersion models; principles
and challenges of air pollution control and measurement.

A-F

English

Subject to teacher’s approval on
individual application
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EESC5310

Biogeochemistry of Aquatic and Terrestrial
Organic Matter

The course covers the study of the chemical composition, properties, and reactivity of organic matter in aquatic and terrestrial environments.
Students will learn about the sources, transformation, and fate of organic matter in natural systems, as well as the impact of human activities on
organic matter cycling. Topics may include the structure and function of organic molecules, biogeochemical processes involving organic matter,
analytical techniques for studying organic matter, and the role of organic matter in ecosystem functioning. This course may also explore the
implications of organic matter biogeochemistry for environmental quality, carbon cycling, and nutrient dynamics in natural systems.

A-F

English

Subject to teacher’s approval on
individual application

EESC5550

Practical Atmospheric Modeling

Numerical modeling is indispensable in atmospheric science. This course introduces basics about LINUX commands and shell scripts, the
fundamentals about atmospheric modeling and applications, and the recent Al and machine learning applications in atmospheric science.
Specifically, this course provides hands-on practice to perform numerical simulations on our University Supercomputing Cluster. This course begins
with the concept of modeling and reviewing of physical and chemical processes in the atmosphere. Meanwhile, this course provides hands-on
practice of the three basic processes in atmospheric chemistry simulation: pre-processing data, modeling, and post-processing data. For post-
processing, we will introduce multi-platform real-world observations and different frameworks for model evaluation. This course also introduces
concepts about “inverse modeling” and advanced model applications. Finally, this course provides hands-on practice on simple model
development experiments. Overall, students can anticipate grasping basic modeling concepts and skills from this course, which are of great value
to their future careers in both academia and industry.

A-F

English

Subject to teacher’s approval on
individual application

ENGE5210

Advanced Studies in Literature

The course provides students with an opportunity to explore the foundational genres of literature — fiction, drama, and poetry — at an advanced
level. Students will be expected to understand and utilize technical terms for the study of literature as well as enrich their overall awareness of the
history of Western literature from ancient times to the present.

English

ENGE5320

American Literature

This course is an introduction to American Literature of the twentieth century. We will study a representative selection of novels, drama, film, and
poetry, examining concepts such as nationalism/national identity, the frontier, the American Dream, democracy, gender and sexuality, race and
ethnicity, and immigration. Authors studied may include (but are not limited to): F. Scott Fitzgerald, Langston Hughes, William Carlos Williams,
Arthur Miller, Tennessee Williams, Lorraine Hansberry, Alfred Hitchcock, John Ford, Amiri Baraka, Allen Ginsberg, Toni Morrison, Tony Kushner,
and Jhumpa Lahiri.

English

ENGE5410

Psycholinguistics

The course will examine some linguistic, behavioural, and neural aspects of language and speech in an English-as-a-second/foreign-language
(ESL/EFL) or English-related bilingual context. Selected issues in speech perception, language comprehension and language production, as well as
the intermediate stages that comprise the language of thought, will be considered. Special attention will be given to some current, representative
models of discourse comprehension and production and their relevance to second language teaching and learning.

AF

English

ENGE5420

Sociolinguistics

This course provides a survey of the relationship between social variables (e.g., age, gender, ethnicity, attitude, style, location, time, social status,
power, politics, and network membership) and variations in language in use. Some key areas covered include language attitudes and choice,
language maintenance and shift, code alternation, contact languages, standard and vernacular languages, language planning and policy, regional
and social dialects, influences of age and gender on language in use, politeness theory, linguistic stereotyping, as well as culture and language.
Sociolinguistic research methods are also introduced.

A-F

English

ENGE5440

Language and Intercultural Communication

This course examines the relationship between language and intercultural communication theory, research, and practice to better understand
communication between culturally diverse people. It addresses core concepts in this interdisciplinary area of study including: conceptions of
culture and multiculturalism; the relationship between language, culture, power, and context; English as the primary language of intercultural/
internationalcommunication; language and identity (re)construction; race and ethnicity; generalizationsand stereotypes; values, assumptions, and
worldviews; non-verbal and verbalcommunication; intercultural relationship development; language/ culture shock andintercultural adaptation;
and intercultural communicative competence.

English

ENGE5540

Research Methods in Applied Linguistics

This course introduces students to major research methods in applied linguistics (e.g., qualitative, quantitative, mixed-method) and guide students
through the basics of preparing their research proposals. Major topics of the course include the identification of research problems; the
formulation of research questions; a critical review of relevant research literature; and the selection of appropriate research methods.

A-F

English
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ENGE5630 Cognitive Linguistics and Its Applications in 3 This course provides an overview of the discipline of cognitive linguistics and its application in second language teaching. Cognitive linguists - A-F English -
Language Teaching understand the language that we encounter every day as input from which we draw inferences about form-meaning relationships, typical patterns,
and schemata. The course addresses core concepts in this area of study including: prototype, perspective, categorization, image schema, figure
and ground, metaphor, metonymy, entrenchment, embodied cognition, gesture, construction grammar, attention and salience, and contingency
learning. The course discusses how cognitive linguists design pedagogical methods and stimulate learners to explore the deeper meanings of
grammatical forms.

>
5

ENGE5710 Critical Approaches in Literary Studies 3 The course aims at providing the students with an orientation of critical and interpretive approaches required of graduate studies in literature in a
cross-cultural context. Various literary and critical paradigms from Western and Chinese traditions will be reviewed with a discussion of the basic
issues in interpretation theory and criticism. The course will also focus on the implications of recent orientations in social sciences and philosophy
for literary studies. Students will be required to identify their own research interests and pursue textbased case studies on problems or topics in
criticism and interpretive theory that are involved in the interdisciplinary studies of literature.

English -

ENGE5750 Special Topics in Genre Studies 3 Specific area(s) of investigation will be defined every year to cover one or more of the following aspects in the critical and comparative studies of
literary genre: poetics, prosaics; dramatic theories; narrative theories; questions of form and structure; issues in theme and style; concepts of
character and hero; problems of generic convention and institution; as well as other topics related to the study of particular genres or subgenres of
poetry, drama and fiction. Emphasis will be put on the dialectic between theory and practice. Textual analysis will be treated in relation to the
critical investigation of possible cultural and historical contexts. Students are allowed to take the above course more than once and gain the units
each time they pass the course. However, students cannot take courses with the same course code more than once in a single term.

A-F English -

ENGE5850 Special Topics in Literary History 3 Specific area(s) of investigation will be defined every year to cover one or more of the following aspects in the critical and comparative studies of
literary history: influence and reception; period and movement; literary ideas and intellectual history; historicism; neohistoricism; classicism; neo-
classicism; romanticism; symbolism; realism; modernism; postmodernism; functions and theories of literary history; perspectives of historical
criticism; concepts of literary tradition; concepts of literary system; literary history and literary reception; feminist perspectives; materialist
perspectives; problems of textuality and intertextuality. The chosen area(s) of investigation will use texts from all three major genres of poetry,
drama, and fiction. Students are allowed to take the above course more than once and gain the units each time they pass the course. However,
students cannot take courses with the same course code more than once in a single term.

A-F English -

ENGG5101 Advanced Computer Architecture 3 This course is designed to present an overview of some advanced computer architectures and their underlying design principles. Issues discussed
will include scalability and performance evaluation. The underlying technologies such as processor and memory hierarchy, cache and shared
memory, and advanced pipelining techniques will be presented. Examples of high performance vector

processors, multicomputers and massive parallel processors will be compared. Some novel architectures such as VLIW, fault tolerant systems and
data flow machines will also be elaborated.

A-F English -

Advisory: Students are expected to have taken CENG3420 or having background knowledge in computer organization.

ENGG5105 Computer and Network Security 3 This course aims to introduce important topics in computer and network security from an applied perspective. Topics include: (i) applied - A-F English -
cryptography (e.g., cryptographic primitives, programming with OpenSSL), (ii) network security (e.g., unauthorized accesses, large-scale network
attacks, firewall & intrusion detection systems), (iii) web security (e.g., HTTP session management and web attacks), and (iv) system security (e.g.,
buffer overflow, passwords, file system security). The course also discusses latest applied security topics depending on the current research trends.

Advisory: Students are expected to have taken CSCI3150 or ESTR3102, and CSCI4430 or CENG4430 or IERG3310

ENGG5501 Foundations of Optimization 3 In this course we will develop the basic machineries needed for formulating and analyzing various optimization problems. Topics include convex - A-F English -
analysis, linear and conic linear programming, nonlinear programming, optimality conditions, Lagrangian duality theory, and basics of optimization
algorithms. Applications from different fields, such as computational economics and finance, combinatorial optimization, and signal and image
processing, will be used to complement the theoretical developments. No prior optimization background is required for this class. However,
students should have a workable knowledge in multivariable calculus, basic concepts of analysis, linear algebra and matrix theory.
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FAAS5206 Professional Practice 3 The course will equip the students with necessary knowledge of being a professional artist. Topics include legal matters concerning copyright and |- A-F English Quota for visiting students: 3
commission, maintenance of studio, strategies of presenting an exhibition, case studies on space and exhibit, etc.
FINA6222 Selected Topics in Finance (Sub-topic: Financial |3 Topics and issues in subfields in finance, to be selected by the finance faculty, are addressed in this course. Students are advised to contact the - A-F English Potential applicants may contact
Markets and Financial Theory) department for current offerings and prerequisites. Department of Finance
(fin@cuhk.edu.hk) for the course
timetable.
FINA6242 Seminar in Corporate Finance 3 It focuses on financial decisions of the firm. It provides advanced theory and empirical investigations of dividends, capital structure, mergers and |- A-F English Potential applicants may contact
takeovers. Department of Finance
(fin@cuhk.edu.hk) for the course
timetable.
FINA6252 Empirical Methods in Asset Pricing 3 It provides rigorous treatment of current empirical research in asset pricing. It covers issues in testing different asset pricing models, dealing with |- A-F English Potential applicants may contact
predictability in asset returns, anomalies and behavioral finance, numerical analysis of derivative securities. Department of Finance
(fin@cuhk.edu.hk) for the course
timetable.
GDRS5011 Introduction to Gender Studies 3 This course introduces students to the main streams of the current academic discourse on gender theory and feminism. It will explore various - A-F English Quota for visiting students: 3
schools of thought in feminism and relate theoretical frameworks to issues of current interest such as the ability of women to earn an independent
income, social security, occupational segregation, women sexuality, body politics and discrimination against women in different fields of society. It
also introduces students to some basic methodology in gender and feminist research.
GDRS5087 Feminist Methodology 3 The purpose of this course is to acquaint students with the intellectual debate betweenfeminist epistemology and scientific knowledge production |- A-F English Quota for visiting students: 5
as well as to equip them withthe abilities of critical thinking about their methodologies and conducting research withproper methods. Topics
include: 1) critically questioning the validity of knowledge production, the power relations between the researcher and his or her research
subjects, and the representation of the research and the researcher; 2) cautiously examining the influence of globalization on feminist research
and the intersectionality among race, class and gender; and 3) innovatively connecting theory with praxis through participatory action and writing.
We will begin with a brief introduction to the history and development of feminist research, followed by discussions on feminist methodologies by
exemplary researchers. In the final weeks, we will shift our focus to the application of theory and groundbreaking feminist writing through
collaboration.
GPAD5050 Qualitative Methods of Political Research 3 This course serves to introduce postgraduate students to the fundamental principles of scientific inquiry and major qualitative research methods. |- A-F English -
Topics to be covered include: conceptual foundation of research in social science, design and structure of political research, and methods for
collecting and analyzing qualitative data. Undergraduate students taking this course should first obtain teacher's consent.
GPAD5055 Quantitative Methods of Political Research 3 This course serves to help postgraduate students develop working knowledge of a number of statistical methods that are widely used in political |- A-F English -
and social studies. Topics to be covered include major principles of data collection and analysis and a variety of statistical models.
Undergraduate students taking this course should first obtain teacher's consent.
GPAD5111 Advanced Social Science Research Methods 3 This course seeks to help post-graduate students engage with advanced quantitative issues in social science research. The course is organized - A-F English -
around modules based on (hard) methodological challenges that social science researchers must confront at the stage of research design or data
analysis, or both. The course is conceived as the last course in quantitative training to be offered for second year postgraduate students who are in
the process of crafting their own thesis proposal. This course follows GPAD5055 or equivalent. Students who have not passed GPAD5055 need the
instructor’s permission to enroll.
GRMD5110 Statistical Applications in Geography 3 This course is an introduction to statistical methods in geographic research. The goal of this course is to provide a practical understanding of the Basic Statistics A-F English Quota for visiting students: 5
application of statistical analysis to geographic problem solving. Emphasis is placed on the application of appropriate methods to analyse
geographic data, the appropriate procedures for research design, and the interpretation of research results. Topics include: geographical data and
data manipulation, spatial autocorrelation, multiple linear regression, logistic regression, principal components analysis, factor analysis, cluster
analysis and discriminant analysis.
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HIST6010 Graduate Seminar on Historiography This is a mandatory course designed for the first year research postgraduate students of the History Department. The goal is to prepare the - A-F English Quota for visiting students:
students with a wide-range knowledge of modern historiography. This course is conducted in the form of a small group seminar. Students will
engage in presentations and intensive group discussion.
HIST6012YS Selected Themes in Modern Chinese History The course studies selected topics on modern Chinese history. Course contents and format are designed by the teacher. - A-F Putonghua Quota for visiting students:
HIST6100DF Reading Seminar: Readings in Chinese Social This is a reading course for students interested in research in Chinese social and economic history primarily from the Ming dynasty to the Chinese |- A-F English, Cantonese, |Quota for visiting students:
and Economic History, Ming to Republic Republic. Course content will be decided in consultation with participating students. Putonghua
HIST7010 Graduate Seminar on Historiography This is a mandatory course designed for the first year research postgraduate students of the History Department. The goal is to prepare the - A-F English Quota for visiting students:
students with a wide-range knowledge of modern historiography. This course is conducted in the form of a small group seminar. Students will
engage in presentations and intensive group discussion.
HIST7012YS Selected Themes in Modern Chinese History The course studies selected topics on modern Chinese history. Course contents and format are designed by the teacher. - A-F Putonghua Quota for visiting students:
HIST7100DF Reading Seminar: Readings in Chinese Social This is a reading course for students interested in research in Chinese social and economic history primarily from the Ming dynasty to the Chinese |- A-F English, Cantonese, |Quota for visiting students:
and Economic History, Ming to Republic Republic. Course content will be decided in consultation with participating students. Putonghua
LING6903 Syntactic Theory This course provides students with a concise and critical introduction to the central issues and perennial problems in syntactic theory, with special |- A-F English -
focus on the Government and Binding Theory and the Minimalist Program. Through exercises, class discussions, and presentations, students will
gain a solid understanding of the concepts and principles which have been of central significance in the recent development of syntactic theory.
Whenever relevant, data from Mandarin and other languages will be used to motivate and instantiate the analyses that pertain to the central
issues in syntactic theory.
LING6920 Topics in Language Acquisition This course focuses on current issues in language acquisition with a strong emphasis on the interface of theoretical analysis of linguistics - A-F English -
phenomena and central research questions in studies of language acquisition. Selected topics from first language acquisition, bilingual acquisition,
second language acquisition, and sign language acquisition will be covered. Data from different languages will be used for illustration. Empirical
coverage that extends beyond one language is essential. Topics vary from year to year.
LING6940 Linguistics Research Seminars This course aims to engage students in the Department’s Linguistics Research Seminars and in-house research activities. These activities will - A-F English -
deepen students’ knowledge of various fields of specialization, and help prepare them for their future academic and professional careers.
LING6971 Special Topics in Experimental Methods This course is a continuation of LING 6980 (Research Methodology). Selected experimental methods will be discussed in depth. Students will learn |- A-F English -
about the mechanics of the methods as well as how they can be used to address theoretical issues in linguistics. Topics may include EEG, fMRI, eye-
tracking, advanced behavioral methods and data analytics and computational mathematics. Students will learn hands-on techniques and will
complete a research project using the methods introduced.
LING6984 Quantitative Methods in Language Research This course presents an introduction to research designs and data analyses that are commonly used in nexperimental linguistic research. The - A-F English -
course will emphasize on practical skills in data handling and analyses, in particularly using R. The course first introduces students to experimental
designs as a prerequisite to statistics. Then it progresses from data distribution and descriptive statistics to gradually more complicated statistical
techniques that are commonly used to analyze linguistic data (e.g., correlation, t-test, nonparametric tests, ANOVA, regression). With a focus on
both conceptual understanding and practical skills in statistics, the course offers both lectures and also practical sessions where students have
hands-on experience using R to analyze actual language data.
MGNT6252 Research Methods in Strategic Management The purpose of this course is to introduce students to a variety of empirical approaches that are employed to investigate questions of interest in - A-F English -

strategic management discipline as well as enable students learn about the relevance of the several methodologies that are widely used in the
field. In this regard, the course will mainly discuss about the links between research questions and designs, and will also lay emphasis on how to
review empirical research in strategic management.
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MKTG6152 Advanced Seminar in Marketing — Behavioral 3 This course aims to deepen graduate students' understanding of recent research in key areas of consumer behavior. To achieve this objective, the
Studies | course will cover papers published in top journals, with an emphasis on research published within the last five years.

A-F English Quota for visiting students: 5

PHYS5330 Instrumentation | 3 This course provides an introduction to the working principles and operation techniques of instruments commonly used in experimental physics. |- A-F English Quota for visiting students: 3
Topics covered include: transducers and sensors; signal conditioning, propagation and conversion; noise, signal recovery techniques, computer
interface, vacuum techniques, and integrated-circuit instrumentation. This course also includes laboratory experiments for practice and illustration
of the subject matter.

PHYS5410 Advanced Quantum Mechanics 3 This course will discuss various theoretical topics of non-relativistic quantum mechanics at the graduate level. The quantum mechanics of many-
body systems will also be introduced. Topics covered include: operator methods in quantum mechanics, addition of angular momenta, variational
method, stationary perturbation theory, time-dependent perturbation theory, scattering theory, and introduction to the quantum theory of many-
body systems.

A-F English -

PHYS5510 Topics in Theoretical Physics (Advanced 3 This course provides an introduction to the major ideas and methods in equilibrium statistical mechanics as well as in nonequilibrium statistical
Statistical Mechanics) physics. Topics will be selected from the statistical mechanics of magnetic systems; interacting fluids and soft matter; theory of critical phenomena
and the renormalization group; stochastic dynamics and nonequilibrium processes; introduction to quantum statistical mechanics; and other topics
of current interest in statistical physics.

A-F English -

PHYS5550 Topics in Theoretical Physics (Quantum Optics)

w

Concept of photons, properties and applications of nonclassical light, photo-detection of optical coherence, photon-atom interaction models,
quantum theory of damping, laser theory, atom coherence effects, and an introduction to quantum communication.

A-F English Quota for visiting students: 3

PHYS5562 Topics in Theoretical Physics (Astrophysics)

w

This is a graduate course which covers various topics in theoretical astrophysics in one of the following areas: (1) Plasma physics and its - A-F English -
applications in astrophysical phenomena, (2) Astroparticle Physics. For area (1), basic concepts in plasma physics such as plasma waves, shocks,
MHD instabilities and magnetic reconnection are introduced. In addition, illustrations from astrophysics such as solar flares, cosmic rays,
interstellar turbulence, and protostellar disks will be discussed. For area (2), current topics in Astroparticle physics including Big Bang
nucleosynthesis, content and dynamics of the Universe, Cosmic rays, Neutrino astrophysics, and Dark matter will be discussed, with emphasis on
how fundamental processes at the particle level impact astrophysical and cosmological evolution. In both areas, experimental and observational
studies will be discussed in parallel with basic theory.

SEEM5330 Speech and Language Processing 3 Human-computer interaction using speech and language processing draws from the perspectives of speech science, linguistics, modeling - A-F English Quota for visiting students: 3
techniques and algorithms from engineering, as well as system implementations. This course presents fundamentals in speech production and
perception, phonetics and phonology and signal processing techniques for speech analysis. We will then proceed to discuss the probabilistic
approaches and statistical methods for speech and language processing, with particular emphasis on automatic speech recognition and text-to-
speech synthesis technologies, as well as integrated spoken language systems. The course will also cover aspects of pattern recognition that are
impactful to the practice and implementation of information processing systems.

SEEM5340 Stochastic Calculus 3 Introduction to continuous time stochastic processes. Brownian motions: explicit constructions, properties, quadratic variation, the Cameron- - A-F English -
Martin-Girsanov formula, multidimensional Brownian motions. Stochastic Integration: definition, Ito’s formula, martingale representation, time
change, Girsanov’s Theorem, local time and Tanaka’s formula. Stochastic differential equations and diffusion processes: strong and weak solutions,
diffusions, the Feynman-Kac formula, backward stochastic differential equations. Levy processes: definition, the Levy-Khinchin representation, the
Levy-Ito decomposition, the Esscher transform.

>
5

SEEM5580 Advanced Stochastic Models 3 Poisson process. Birth-and-death process, Markov chain. Martingale. Brownian motion. Renewal and stationary processes. Stochastic integration
and Ito’s formula. Applications to queueing models, inventory models, and financial investment/hedging models.

English -
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SOCI6002 Advanced Methodology This is an intensive training course on the logic of theory construction and the logic of evidence building in empirical sociology. The theoretical and |- A-F English -
evidential logics provide the foundation for the effective use of qualitative and quantitative data analysis alike. The course will provide the tools for
clarifying the theoretical and evidential logics of an empirical study and introduce various explanatory mechanisms that are relevant to diverse
subfields of sociology. Most importantly, the course will develop the competence of students in theory construction and evidence building through
learning-by-doing. Much of the course will be devoted to a re-examination of many exemplary works in empirical sociology from each theoretical
family. The course will not focus on any philosophical debate or technique of data analysis.

STAT5005 Advanced Probability Theory Measure theory concepts needed for probability. Expectation, distributions. Laws of large numbers and central limit theorems for independent  |A good understanding of [A-F English Subject to teacher’s approval on
random variables. Characteristic function methods. Conditional expectations, martingales and martingale convergence theorems. (For students |basic probability individual application. Quota for
in MPhil-PhD Statistics) visiting students: 10

STAT5050 Advanced Statistical Computing This course covers the theory and application of advanced statistical computer algorithms for solving analytically intractable problems. Specific Statistical Inference A-F English Subject to teacher’s approval on
algorithms discussed may include Newton-Raphson, Monte Carlo integration, EM, importance sampling, Markov chain Monte Carlo algorithms, course for PhD students or individual application. Quota for
simulated annealing, and bootstrap. permission of Instructor visiting students: 10

STAT5060 Advanced Modeling and Data Analysis This course covers recent developments in statistical modeling and data analysis. Topics may include generalized linear models (GLM), mixed Course for PhD students  |A-F English Subject to teacher’s approval on
effects models, hierarchical models, mixture models, generalized additive models, hidden Markov model, Bayesian network, and other advanced |or permission of Instructor individual application. Quota for
statistical models. Statistical analysis for different types of data, such as discrete data, non-normal continuous data, hierarchical/heterogeneous visiting students: 10
data, longitudinal data, and incomplete data, will be discussed.

STAT6050 Studies on Selected Topics Ill: Foundations of Generative Al has emerged as a central pillar of modern data science, with profound impact across scientific research and everyday applications.  |Statistical Inference A-F English Subject to teacher’s approval on

Generative Al

This course provides a theoretical and methodological introduction to the foundations of generative Al, with a primary focus on diffusion models
and diffusion language models. Emphasis is placed on modeling principles and theoretical frameworks that are closely connected to statistics,
probability, and data science. Topics include denoising diffusion probabilistic models (DDPM), denoising diffusion implicit models (DDIM),
accelerated solvers such as DPM-Solver, diffusion guidance mechanisms, and masked diffusion models, along with their statistical interpretations
and theoretical properties. The course is designed for PhD students seeking a rigorous understanding of diffusion-based generative modeling from
a statistical perspective.

course for PhD students or
permission of Instructor

individual application. Quota for
visiting students: 10
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