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HAz4w it Course Description

This course delves into the fundamental principles and advanced techniques of time series analysis,
aiming to equip students with the ability to analyze, forecast, and interpret time series data. By
combining theoretical learning with practical application, students will gain a comprehensive
understanding of time series analytical methods. The course integrates theoretical lectures with case
study analyses, aiming to enhance students’ critical thinking abilities and problem-solving skills.
[t is suitable for students or professionals in the fields of statistics, economics, and finance.
Through this course, students will be able to independently conduct analysis and forecasting of time
series data and apply the knowledge in various practical applications.
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Introduction of time series models and their mathematical basis.
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Course Objectives
Basic Learning Outcomes and Dept.” s
Education
Objectives
A BB R M Y S 454 4 - Have well-founded expertise in probability and .
statistics, and good analytical ability in solving real problems.
BNkt Kt B it 4 o Have the computer programming and statistical computing
B , o
skills.
C EREYHvERDNA > NP Ee BT o Be able to study other fields of .
science so as to conduct interdisciplinary research in the future.

B+ P [1lustration @ % A 4pk Highly correlated OF B 4p# Moderately correlated

¥ 3% i& B % Teaching Schedule & Content

#F =X Week R % Subject/Topics # xRemarks
1 Introduction
2 Autocorrelation and Partial Autocorrelation Functions

Autocorrelation and Partial Autocorrelation Functions
Estimation in Stationary Time Series

Estimation in Stationary Time Series (Autoregressive Moving Average
Model)

5 Estimation in Stationary Time Series (ARMA)




Nonstationary process
6 Autoregressive-integrated Moving Average Model (ARIMA)
Seasoanl ARMA Models

Parameter Estimation and Central Limit Theorem for AR(p) Model
Autoregressive Conditionally Heteroscedastic Model

8 Threshold Models, Vector ARIMAX

9 #p ¢ ¥ 2% Midterm Exam

10 RE ¢

11 Midterm Exam Review

12 State Space Models (1)

13 Discussion

14 State Space Models (II)
Data Analysis

15 Discussion

16 Presentation

17 # % ¥ 3% Final Exam

18

% % ¥ & Teaching Strategies
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|:| HE P Lecture |:| & B 33+#Group Discussion |:| BE Y Field Trip

|:| H % Miscellaneous:

%% % 4] #7 p ® Teaching Self-Evaluation

£1374% % (Innovative Teaching)

[ ]mase gy (PBL) [ | mag e ieg v (TBL) [] mmo gy (SBL)
|:| fuiEk %% Flipped Classroom I:l E35F* Moocs

A ¢ § = (Social Responsibility)

|:| ## F B Community Practice I:l A% £ iF Industy-Academia Cooperation

3 & i¥(Transdisciplinary Projects)

I:l B % %8 Transdisciplinary Teaching |:| Bk s %% Inter-collegiate Teaching

l:, ¥ §F & 3 Courses Co-taught with Industry Practitioners

H % other:
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e A 37 e b ] 5 ~3%E > 3% Assessments
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[tems Percentage ‘5 9 54 w3 g N iy Hq
I pE S g General
Performance
#e 224 Midterm Exam 40% v
#x+ 24 Final Exam 60% v v

i*%¥ =% Homework and/or
Assignments

H # Miscellaneous
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Grading & Assessments Supplemental instructions
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)

Analysis of Financial Time Series, by Ruey S. Tsay Publisher: Wiley Time Series Analysis : Univariate
and Multivariate Methods Author: William W.S. Wei Publisher: Pearson Addison Wesley Reference: The
Econometrics of Financial Markets, by Campbell, Lo and MacKinlay Publisher: Princeton University
Press Time Series Analysis, by James D. Hamilton Publisher: Princeton University Press Time Series:
Theory and Methods, 2nd ed., by Brockwell and Davis Publisher: Springer-Verlag Time Series Analysis
and Its Applications: with R examples Authors: R. H. Shumway and D. S. Stoffer Publisher: Springer
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Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)

H 48 L (Supplemental instructions)




