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OBJECTIVES 
The course intends to meet two goals. It provides tools for empirical work with time series data and is an introduction to the theoretical foundation of time series models. Much of statistical methodology is concerned with models in which the observations are assumed to be independent.  However, many data sets occur in the form of time series where observations are dependent.  In this course, we will concentrate on both univariate and multivariate time series analysis, with a balance between theory and applications.  After completing this course, a student will be able to analyze univariate and multivariate time series data using available software as well as pursue research in this area. In order to emphasize the application of theory to real (or simulated) data, we will use R. 
PREREQUISITE

Consent of the Department (For IAM students, the basic knowledge of statistics and statistical inference is required.)
TOPICS

1. Fundamental Concepts

2. Properties of autocovariance and autocorrelation of time series
3. Stationary and nonstationary series, ARIMA processes
4. Testing for a unit root

5. Time series modeling (identification, parameter estimation, and model selection)
6. Seasonal time series models
7. Time Series decomposition and anomaly detection in time series

8. Time series forecasting with minimum MSE
9. Diagnostic Checking

10. Forecasting with exponential smoothing methods, TBATS, Prophet
11. Forecasting with feed-forward neural networks, cross-validation in time series, and feature engineering
12. Modeling heteroscedasticity, ARCH, GARCH Models
13. VAR models, Granger Causality 

14. Cointegration and error correction models
15. Regression with time series variables

TEXT
· Cryer, D. C. and Chan, K. (2008). Time Series Analysis with Application in R, 2nd Edition, Springer.
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ATTENDANCE 

Mandatory, though I will not take roll. You are responsible for everything we do in class, even on days you do not attend.

GRADING


Midterm exam (25%)
Homework and Datacamp assignments (20%) (Quizzes for STAT 497 students)
Project (30%)
Final (25%)
Grading for STAT 497 and IAM 526 students will be separated. 
Project: You will find a real univariate time series data (one-column) and apply all methods that you learn in class and prepare a report on it. The details of the coverage and the report will be given during the semester.

Final Exam: There will be one exam including all theoretical and applied time series that is covered in class. The details of the exam will be given at the end of the semester.
This class is supported by DataCamp, the learning platform for data science. We will focus on the time series analysis and forecasting courses in R. I will assign homework and projects covering a whole course or a chapter. You will learn the application faster through immediate and personalized feedback on every exercise.

MAKE-UP WORK 

Make-up exams will only be given in very unusual circumstances (or, in the event of an emergency, *very* strong documentation of that emergency). Please contact me if you need to take the make-up exam.
LATE HOMEWORKS
There will be several assignments. Your teaching assistant will inform you about them. Deadline of the homework assignments will be the beginning of the recitation hour.
Collaboration is allowed as idea-sharing. However, you should write up your work on your own and in your own words. Exact duplication of others' work is considered plagiarism and graded as zero.
Your homework will not be graded, if you send it after the deadline.
ACADEMIC INTEGRITY

All assignments, quizzes, and exams must be done on your own. Note that academic dishonesty includes not only cheating, fabrication, and plagiarism, but also includes helping other students commit acts of academic dishonesty by allowing them to obtain copies of your work. You are allowed to use the Web for reference purposes, but you may not copy code from any website or any other source. In short, all submitted work must be your own. Should a student be caught cheating during an examination or be involved in plagiarism, a zero (0) will be assigned for the exam, quiz or writing assignment. 

Please look at the following page for further information: 

http://www.ueam.metu.edu.tr/TURKCE/ueam/ueam_ilkeler/ueam_ilkeler_honor_code_tab.htm
Information for Students with Disabilities

To obtain disability related academic adjustments and/or auxiliary aids, students with disabilities must contact the course instructor and the ODTÜ Disability Support Office as soon as possible. If you need any accommodation for this course because of your disabling condition, please contact me. For detailed information, please visit the website of Disability Support Office: http://engelsiz.metu.edu.tr/
IMPORTANT DATES:

Week of the ADD-DROP for the classes: October 9-13, 2023
National Holiday: October 29th, 2023 (Sunday)

WITHDRAWAL: December 4-10, 2023 (Only for undergraduate students)
New Years’ Day: January 1st, 2023 (Monday)

End of lectures: January 5th, 2024
Final exams: January 8-20, 2024
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