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The objective of this course is to teach theory, concepts, methods and practical applications
of time series analysis and forecasting methods. This course will cover examples and
exploratory analysis of time series data, auto-correlated data analysis, forecasting strategies
and evaluation, regression, stationary models, non-stationary models, spectral analysis and
filtering, multivariate models, state space models and recent development in the field. We
will use R programing language, related software libraries and tools for applications and
implementation of methods.
A time series is a sequence of data values, collected typically at successive points in time
spaced at uniform time intervals. Time series analysis involves methods for analyzing time
series data in order to extract meaningful statistics, patterns and other characteristics of the
data. Time series forecasting predicts future values by using a model developed with
previously observed values. Time series analysis and forecasting methods are used in many
fields such as statistics, signal processing, pattern recognition, econometrics, mathematical
finance, weather forecasting, earthquake prediction, control engineering, astronomy and
communications engineering, medical and social sciences. The course aims to teach theory,
concepts, methods, applications of time series analysis and forecasting used in many areas of
applied science and engineering which involves temporal measurements. Time series
analysis and forecasting has widespread use in many fields and has a growing interest in
recent years because of the latest advances in data and predictive analytics.

The students passing the course will be able to
- get a technical understanding and appreciation of time series analysis and forecasting
methods,
- have in-depth knowledge of time series and forecasting theory, concepts and
techniques
- Perform complete statistical analyses to real data and interpret the results
- describe and utilize a range of methods for time series analysis and forecasting,
- apply forecasting and state space models by using several models,
- use the programming language R to apply appropriate models to real data,
- gain hands-on experience by conducting a term project on designing and developing
time series and forecasting application,
- be able to effectively present and communicate the knowledge they have acquired in
the course.
Content of the This course involves examples and exploratory analysis of time series data, auto-correlated
data analysis, forecasting strategies and evaluation, regression, stationary models, nonCourse
stationary models, spectral analysis and filtering, multivariate models, state space models
and recent development in the field.
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Outcomes
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Assessment

A variety of teaching and learning methods are used including formal lectures and paper
presentations, the use of several tools and software to gain practical experience of web search
and mining systems. Additionally, students will prepare homework and projects on several
related problems.
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Topics
Introduction, examples and exploratory analysis of time series data
R language
The forecaster's toolbox
Autocorrelation and seasonality
White noise and time series decomposition
Exponential smoothing methods
ETS models
Transformations and adjustments
Stationarity and differencing
Non-seasonal ARIMA models
Seasonal ARIMA models
Dynamic regression
Advanced methods
Review

