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Course Code/Title Categorical Data Analysis
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Compulsory/Elective Major Elective Course
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Teaching Language English
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Instructor(s) Xiyun Jiao
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orpnot g Not open to undergraduate students
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Pre-requisites B gt

Mathematical Statistics
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Course Objectives
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difference. )
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TRURHERT 790, DAR) R IR AR, G E SAS BFE4 I3RS,

This course aims at systematically introducing the models and corresponding inference methods for various
types of categorical data. After the course, the students are expected to not just have a good knowledge of the
related theories, but also gain the ability to analyse real data with software. Specifically, the course will
consist of the following sessions: introduction to categorical data, description and inference of contingency
tables, generalized linear models, logistic regression models, logit and loglinear models, models and the
related inference for special categorical response data, and generalized linear mixed models. Each part will be
accompanied by a SAS practical session.

T
Teaching Methods

Canm R A RHAETF R, EEHX S HNE. If the course is open to undergraduates, please indicate the
difference. )
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When teaching this course, the lecturer will combine theories with practice. Specifically, after introducing the
theories and methods, the lecturer will demonstrate how to use software to implement categorical data
analysis in practice and provide sufficient opportunities for the students both within and after the lectures to
practice on their own.
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Course Contents

o A AFRETF S, EER XN

difference. )

If the course is open to undergraduates, please indicate the

Chapter 1:

Introduction to Categorical
Data

D REGEN A

Description, modelling and inference of categorical data (2 hours).

I REE NIRRT (2 R .

Chapter 2:

Contingency Tables

Description and inference of contingency tables. Specifically, introducing the
probability structure, parameter estimation and hypothesis testing of
contingency tables by starting from two-way tables and extending to multiway

BUBE ones; A SAS practical session included (8 hours).
IR HAFIHENT . BT S, A WMBIBREITLE, a2 AR
J&, WA RIIBCRIBRS N . SH AR : B8 SAS Bt
SRAMTT (8 W)

Chapter 3: Describing generalized linear models for binary and counts data, and

Generalized Linear Models

introducing the likelihood and inference methods of generalized linear model,;
A SAS practical session included (4 hours).

ISR AR
TR BT Z IR 1)) LR R, FR A SRV AR
PRECRIHEWT 777 L8 SAS M IR (4 %0

Chapter 4: Interpreting parameters in logistic regression models, describing the fitting

Logistic Regression
Logistic [=] )45

methods, and introducing the building and selection of logistic regression
models; A SAS practical session included (6 hours).

@ logistic [V SH, AR EVIER RIS TE, A
logistic [a] H AR RYRI AR B SAS BAFZRSIIATT (6 24H)

Chapter 5:

Logit and Loglinear Models
Logit /% loglinear f&74

Introducing the logit models for multinomial responses and the corresponding
inference methods, the loglinear models for contingency tables and the
corresponding inference methods, and also the building and extension of
logit/loglinear models; A SAS practical session included (10 hours).

IR 2 AR ) logit H 7Y K AR M HEWT 7778, &S BRI loglinear
R K AR SHEWT 755, BLA% logit/loglinear AR AIMIZEANY f&; 175 SAS
BAFZR T (10 240

Chapter 6:

Special Models and the
Related Inference

RFRRAS AR 5 (R 3 i 5
2%

Models and the related inference for special categorical response data,
including matched pairs and repeated response data; A SAS practical session
included (6 hours).

B o AR TR A i N BECH B TR R B 9, A R B K B A 1 B
P5; ELF SAS MR (6 20

Chapter 7:

Random Effect Models
it AL 0 A AR

Generalized linear mixed model (random effect) and other mixture models for
categorical data: introducing the generalized linear mixed models for
clustered, binary and multinomial data, and the corresponding fitting and
inference methods; in addition, briefly introducing other mixture models for
categorical data (8 hours).
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Chapter 8: Other related problems and review (4 hours).

Other Related Problems A S (4
HoA AR5 1] AR S R AL ] (4 20
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Course Assessment

(@ ##% %R Form of examination; (). M¥MIEK grading policy; @) Wi FAFRHEFFH, EVEHX S NE.

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

ZH). 5% Attendance: 5%
SERFAEME: 40% Assignments: 40%
WK 15% Midterm exam: 15%
PRFETH : 40% Final project: 40%
bt R ESHE TR

Textbook and Supplementary Readings

bt (Textbook):

[1] Alan Agresti (2013), Categorical Data Analysis, 3 ed., Wiley and Sons

2% %k (References):

[2] Maura St(_)kes, Charles Davis & Gary Koch (2012), Categorical Data Analysis Using SAS, 3" ed.,
SAS Institute.

[3] Alan Agresti (2019), An Introduction to Categorical Data Analysis, 3 ed., Wiley and Sons.
[4] Alan Agresti (2010), Analysis of Ordinal Categorical Data, 2" ed., Wiley and Sons.




