10.

IRIEAH
COURSE SYLLABUS

ﬁ&ﬁﬁ%/&ﬂi. 1T a083%# 11/Selected Topics in Frontiers of Statistics 11
Course Code/Title

il . ZVi%EfEIR Major Elective Course

Compulsory/Elective

REF 5/ F 3/48

Course Credit/Hours

/IRES

Teaching Language X

IR o .

T Z#755% WEI Hongxin

EEERFEERK

Open to undergraduates =

or not

it A% ARMEER: ATSEEB (STA03) , SUBRISSE (STA326)
Pre-requisites

#HFER

Course Objectives

FIRERNMARINNBFEIFNER, TEXINBRFIFENTREERBHS EHE, RE
BT BIAENPERS, RENEICEAMMLIRN BRRANER, (BN RHHFTIESAIH
AL, IRFNIZHBTERIRIR R TT H.

This course explores topics in modern statistical machine learning, with a primary
focus on uncertainty quantification for machine learning methods. The course aims
to: Provide a deep understanding of both theoretical foundations and practical
applications through lectures and student presentations. Foster critical discussions of
recent research papers. Identify potential new research directions in the field.

BFRHE

Teaching Methods

1% Lectures

HFEARE

Course Contents

Section 1 NP IPRRERBUNNE (8 2H)
Introduction to uncertainty quantification in machine
learning
RE:

1. (8 E#H) B=. shWFEZEHLE / Instructor lectures:
Background, motivation, and basic concepts
- RHEMME X Definition of uncertainty
- FHHEMEMHIEZ M Importance of uncertainty
quantification
- FHE M EHBIEARTEE T Introduction to the basic
methods of uncertainty quantification




Section 2

HAZFN (12 F6e)

Conformal prediction

RE:

1. (6 %BY) HEFTUMEABLR. I3 / Basic concepts and

exchangeability of conformal prediction
- HAFIIE AR Basic concepts of conformal prediction
- AT TE M B2 Bl F Definition and examples of
interchangeability
- AR SRR H A FIUNAY 20 Influence of non
exchangeable data on conformal prediction

2. (4 %8%) AXEBICHE /Related Theory Progress

- AR LIS Conformal risk control
- AR FHIH BTN Conformal prediction under non

exchangeable conditions
- ZUBEERNTE X KZAATEEM Definition and impossibility of
conditional coverage
- PRHEE THHREFN Conformal prediction under
distribution shift
- BT R HREHIIEM4EEE Conditional coverage based on
distribution shift

3. (2 %8Y) HEFTNENSZFSIRENA / Application of

conformal prediction in machine learning frontier

Section 3

BEERE (12 Fh)
Confidence Calibration
1. (6 H) RAEDAERE / Introduction of calibration
analysis method
- KR ZRIFAERIAR History and current situation of
calibration methods
RERE. MERAETE Temperature scaling and vector
scaling
2. (6 FH) RAEREENBFIPRIFNENA / The frontier
application of calibration method in machine learning

Section 4

%56 (O0D) & (6 FEY)

Out-of-distribution (OOD) detection

1. (6 28H) 9%HIMENIES / Introduction to OOD detection
2. (2%BY) SWIMLNEYETES % / Frontier methods of OOD
detection

Section 6

RESRENTHELEEE (8 FH)

Uncertainty quantification of large language models

1. (6 Z8) BEFHEFTMUNAESEERHWEEN / Uncertainty
quantification of large language model based on conformal
prediction

2. (2%H) KBSEBEMRAERE / Calibration method of
large language model




11.

12.

Section 7 MgEFIPHNEMAREME WA / Other uncertainty
quantification applications in machine learning (2 %8Y)

RMEE

Course Assessment

FEIRE (80%) +HBMRESS (20%)

BMREESEAR
Textbook and Supplementary Readings

Angelopoulos, A. N., Barber, R. F., & Bates, S. (2024). Theoretical Foundations of Conformal
Prediction. arXiv. https://doi.org/10.48550/arXiv.2411.11824




