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This course aims to teach students the classical models and analysis methods in the field of financial time series.
Besides mastering the theoretical knowledge of time series models, students are also expected to be capable of
modeling the time series data in real financial markets. In addition, this course also introduces some related contents at
the forefront of research in this field.
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By finishing this course, students should be able to

(1) Learn about the analysis procedure and methods of financial time series data;

(2) Master theoretical knowledge of classical time series models, like ARIMA, VAR, and GARCH models;
(3) Master the methodology of calculating the risk measures, VaR and ES;
(4) Model the real financial data and interpret empirical findings.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1: characteristics of financial time series data (3 Hours)

In this chapter, students will learn about the characteristics of financial time series data, mainly related to the
distribution of asset returns, the stability of time series data, and how to test white noise sequences. So that
students can have a better foundation for future learning of financial time series models.

Chapter 2: Properties, estimate, and forecast of Moving Average models (3 Hours)

In this chapter, we will illustrate the simple financial econometric model for modelling asset returns. Students
will learn the moving average model, including weak stationary property, reversible property. We will also
explain how to identify the order of the moving average model by using the autocorrelation function.
Estimating the parameters of the model using maximum likelihood estimation is quite essential. We will
introduce how to use the moving average model for prediction as well.

Chapter 3: Properties, estimate, and forecast of Auto-Regressive models (3 Hours)

In this chapter, students will learn about the characteristics of Auto-Regressive models. In detail, students
will grasp the stationary condition of time series for Auto-Regressive model, how to identify the model’s
moment, how to use the least squares estimation to estimate model’s parameters, and how to test the
model’s sufficiency of fitting the data through the Ljung-Box statistic test. In this chapter we intend to use a
quiz to evaluate the learning outcomes through an objective, automated online assessment system.

Chapter 4: Properties, estimate, and forecast of Auto-Regressive and Moving Average models (3

Hours)

In this chapter, students will master the Auto-Regressive Moving Average Model (ARMA) which could fully
describe the dynamic structure of financial data. We will introduce the characteristics of the ARMA (1,1)
model, and the general ARMA model representation. And the students will learn about using the extended
autocorrelation function (EACF) to determine the order of the ARMA model, and how to use the ARMA
model for prediction. In the process of learning, we intend to demonstrate how to analyze financial data and
make predictions based on the learned models through statistical software, in order to develop students'
ability to apply the knowledge learned from this course.
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Chapter 5: Non-stationary time series and unit root test (3 Hours)

In this chapter, students will learn about the unit root non-stationary time series and the random walk time
series with drift. At the same time, we will introduce the time series with trend and the general unit root non-
stationary model, as well as the unit root test method. We intend to add online discussion questions to
interact with students in this chapter.

Chapter 6: Multivariate time series and Vector Auto-Regressive models (3 Hours)

In this chapter, students will learn about financial econometrics models for studying multivariate time series.
For studying the dynamic relationship of multivariate sequences, students will grasp the concept of cross-
correlation matrix and the simple commonly used vector autoregressive model (VAR). We will illustrate the
form and stationary conditions of the VAR(1) model, how to estimate the parameters and how to test for the
specified VAR model.

Chapter 7: Impulse response function and variance decomposition (3 Hours)

In this chapter, students will learn the impulse response function of the fitted vector autoregressive model,
and the variance decomposition. In the process of learning, we intend to demonstrate how to analyze
financial data and make predictions based on the learned models through statistical software, in order to
develop students' ability to apply the knowledge learned from this course.

Chapter 8: Co-integration test and Error Correction Model (3 Hours)

In this chapter, students will learn co-integration, co-integration VAR model estimation. We will explain co-
integration test methods and error adjustment models. We intend to add online discussion questions to
interact with students in this chapter.

Mid-term Review (2 hours)
Review all of the contents covered in the former half semester and make students prepare for the mid-term
exam.

Chapter 9: Properties, estimate, and forecast of ARCH models (3 Hours)

In this chapter, students will begin to learn about the econometric models of volatility modeling of asset
returns. We will introduce the characteristics of volatility, and basic properties of the ARCH model. We will
also illustrate the determination of the order for ARCH model, the estimation of the parameters and the test
of the model. In the process of learning, we intend to demonstrate how to analyze financial data and make
predictions based on the learned models through statistical software, in order to develop students' ability to
apply the knowledge learned from this course.

Chapter 10: Properties, estimate, and forecast of GARCH models (3 Hours)

In this chapter, students will learn about a model that could more fully describe the volatility process of
assets’ return: the generalized autoregressive conditional heteroskedasticity (GARCH) model. We will
introduce the basic properties of the GARCH model, what are the pros and cons of the model. At the same
time, we will also explain how to estimate the GARCH model by the two-step estimation method, and the
prediction of the model. In the process of learning, we intend to demonstrate how to analyze financial data
and make predictions based on the learned models through statistical software, in order to develop students’
ability to apply the knowledge learned from this course.

Chapter 11: Properties, estimate, and forecast of asymmetric GARCH models (3 Hours)

In this chapter, students will learn about asymmetric GARCH models. We will introduce the asymmetric
effects of the EGARCH model on positive and negative return of assets, the estimation methods of the
model, and how to use the asymmetric GARCH model for prediction. In this chapter we intend to use a quiz
to evaluate the learning outcomes through an objective, automated online assessment system.

Chapter 12: Volatility estimates based on high-frequency data (3 Hours)

In this chapter, students will learn about the unique characteristics of financial high-frequency data and how
to estimate the volatility of high-frequency data. In the process of learning, we intend to demonstrate how to
analyze financial data and make predictions based on the learned models through statistical software, in
order to develop students' ability to apply the knowledge learned from this course.

Chapter 13: Market microstructure (3 Hours)
In this chapter, students will learn about the market microstructure. We will introduce asynchronous
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transactions, bid and offer spread, and empirical characteristics of trading data. We will also explain price
change models and duration models. We intend to add online discussion questions to interact with students
in this chapter.

Chapter 14: Risk measures and calculating methods of VaR (3 Hours)

In this chapter, students will learn about the various ways to calculate the value of risk (VaR). We will
introduce the concept of risk value, risk measurement system and econometric methods of VaR calculation.
In this chapter we intend to use a quiz to evaluate the learning outcomes through an objective, automated
online assessment system.

Chapter 15: Introduction to factor models (2 Hours)

In this chapter, students will learn the basic knowledge of macroeconomic factor models, fundamental factor
models, and statistical factor models. In the part of fundamental factor models, the estimate methodology of
BARRA model will be introduced briefly.

Final Review (2 hours)
Review all of the contents covered in this course and make students prepare for the final exam.

bt BB 5% % E Textbook and Supplementary Readings

& & ## Textbook:
Ruey S. Tsay, Analysis of Financial Time Series, 3rd edition, Wiley, 2010.

2 #t Reference book:
KR, €RtEF--HEFdothiE, FEARKSZE R, 2013.
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This Course has been approved by the following person or committee of authority




