	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT7040时间序列分析  
Time Series Analysis

	2.
	课程性质

Compulsory/Elective
	选修Elective

	3.
	课程学分/学时
Course Credit/Hours
	3/48

	4.
	授课语言

Teaching Language
	根据学生的情况可以是英文、中文或者两者相结合。 

English, or Chinese, or both depending on the need of the students.

	5.
	授课教师Instructor(s) 
	曹敏教授、蒋学军助理教授
Min Cao, Professor; XueJun Jiang,  Assistant Professor.

	6.
	先修要求

Pre-requisites 
	MA215概率论， MA204数理统计
MA215 Probability, MA 204 Statistics 


	7.
	教学目标Course Objectives

	
	本课程是本科时间序列课程的继续与深入。将重点讲授季节模型，干预模型，谱分析等现代时间序列分析方法，为同学们从事金融研究或其他时间序列相关研究打下坚固基础。同时将辅以R软件实验课教学，提高学生的实际数据分析能力。


	8.
	教学方法Teaching Methods 

	
	将采用传统方式教授此课(版书，课堂讨论，作业，课外答疑，闭卷考试)。
The course will be taught in the standard way (“chalk and board”, in-class discussion, homework, office hours, closed-book exams).

	9.
	教学内容Course Contents

	
	Section 1
	1. 引论 

1.1 基本概念
1.2 趋势
1.3 平稳时间序列模型
1.4 非平稳时间序列模型
1. INTRODUCTION 

1.1 FUNDAMENTAL CONCEPTS 

1.2 TRENDS 

1.3 MODELS FOR STATIONARY TIME SERIES

         1.4 MODELS FOR NONSTATIONARY TIME SERIES 

	
	Section 2
	2.模型识别 

2.1对一些模拟的时间序列数据的识别
2.2非平稳性
2.3其他识别方法
2.4一些真实事件序列的识别
2. MODEL SPECIFICATION 

2.1 Specification of Some Simulated Time Series

2.2 Nonstationarity

2.3 Other Specification Methods

         2.4 Specification of Some Actual Time Series

	
	Section 3
	3.参数估计
3.1极大似然和无条件最小二乘 

3.2估计的性质
3.3参数估计例证
3.4自助法估计ARIMA模型
3. PARAMETER ESTIMATION 

3.1 Maximum Likelihood and Unconditional Least Squares 

3.2 Properties of the Estimates

3.3 Illustrations of Parameter Estimation 

3.4 Bootstrapping ARIMA Models 

	
	Section 4
	4.模型诊断
4.1残差分析

4.2过度拟合和参数冗余
4. MODEL DIAGNOSTICS 

4.1 Residual Analysis

4.2 Overfitting and Parameter Redundancy

	
	Section 5
	5.预测
5.1最小均方误差预测
5.2确定性预测
5.3 ARIMA预测
5.4预测极限
5.5预测的图式
5.5 ARIMA预测的更行
5.6预测的权重与指数加权滑动平均
5.7滑动平均
5.8变化序列的预测
5. FORECASTING

5.1 Minimum Mean Square Error Forecasting 

5.2 Deterministic Trends

5.3 ARIMA Forecasting 

5.4 Prediction Limits

5.5 Forecasting Illustrations 

5.5 Updating ARIMA Forecasts

5.6 Forecast Weights and Exponentially Weighted

5.7 Moving Averages 

5.8 Forecasting Transformed Series

	
	Section 6
	6.季节模型
6.1 季节ARIMA模型 

6.2 乘法季节ARMA模型
6.3 非平稳季节ARIMA模型
6.4 模型识别、拟合和检验
6.5 Forecasting Seasonal Model 6. SEASONAL MODELS

6.1 Seasonal ARIMA Models 

6.2 Multiplicative Seasonal ARMA Models

6.3 Nonstationary Seasonal ARIMA Models

6.4 Model Specification, Fitting, and Checking

6.5 Forecasting Seasonal Model

	
	Section 7
	7. 时间序列回归模型 

7.1 干预分析 

7.2 异常值 

7.3 伪相关
7.4 预白化与随机回归
7.4 Prewhitening and Stochastic Regression 7. TIME SERIES REGRESSION MODELS 

7.1 Intervention Analysis 

7.2 Outliers 

7.3 Spurious Correlation

7.4 Prewhitening and Stochastic Regression

	
	Section 8
	8.异方差时间序列模型
8.1金融时间序列的一些共同特征
8.2 ARCH(1)模型 

8.3 GARCH模型
8.4极大似然估计 

8.5模型诊断 

8.6条件方差非负条件
8.7 GARCH模型的一些扩展 

8.8 Another Example: The Daily USD/HKD Exchange Rates 8. TIME SERIES MODELS OF HETEROSCEDASTICITY

8.1 Some Common Features of Financial Time Series 

8.2 The ARCH(1) Model 

8.3 GARCH Models

8.4 Maximum Likelihood Estimation 

8.5 Model Diagnostics 

8.6 Conditions for the Nonnegativity of the Conditional Variances 

8.7 Some Extensions of the GARCH Model 

8.8 Another Example: The Daily USD/HKD Exchange Rates 

	
	Section 9
	9.谱分析入门.

9.1引言
9.2周期图
9.3谱表示与谱分布
9.4谱密度 

9.5 ARMA过程的谱密度
9.6样本谱密度的抽样性质 
9. INTRODUCTION TO SPECTRAL ANALYSIS.

9.1 Introduction

9.2 The Periodogram

9.3 The Spectral Representation and Spectral Distribution

9.4 The Spectral Density 

9.5 Spectral Densities for ARMA Processes

9.6 Sampling Properties of the Sample Spectral Density

	
	Section 10
	10. 谱估计 

10.1 平滑谱密度
10.2 偏差与方差
10.3 带宽
10.4 谱置信区间 

10.5 泄露与锥削 

10.6 自回归谱估计
10.7模拟数据示例 

10.8真实数据示例 
10.9 其他谱估计法
10. ESTIMATING THE SPECTRUM 

10.1 Smoothing the Spectral Density 

10.2Bias and Variance

10.3 Bandwidth

10.4 Confidence Intervals for the Spectrum 

10.5 Leakage and Tapering 

10.6 Autoregressive Spectrum Estimation

10.7 Examples with Simulated Data 

10.8 Examples with Actual Data 

         10.9 Other Methods of Spectral Estimation  

	10.
	课程考核Course Assessment

	
	作业 20%+期中考试（闭卷）40%+期末考试(闭卷) 40%

Homework 20%+ Mid-term Exam (closed-book) 40%+Final Exam (closed-book) 40%


	11.
	教材及其它参考资料Textbook and Supplementary Readings

	
	Jonathan D. Cryer, Kung-Sik Chan, Time Series Analysis With Applications in R, 2nd edition, Springer,2008.


