Module Code: STAT-411

Module Title: Time Series Analysis-I (Theory) — 3 Credit Hours

Name of Scheme: BS Statistics (Specialization)

Course Outline

1.

Introduction to time series, time series analysis, Objectives of time series
analysis, Components of time series, time series plots, time series and stochastic
processes, special features of time series data, means, variance, auto-
covariance, auto-correlation and partial auto-correlation for sample time series
data.

Simple Descriptive Techniques: Stationary time series, transformations,
Analyzing the secular trend, Filtering, Differencing, Analyzing Seasonal
Variations, Analyzing Cyclical Variations, Analyzing Irregular Variations, Auto-
correlation (correlogram) and other tests of randomness.

Probability Models for Time Series: Stochastic processes and stationary
processes, useful stochastic processes, purely random process, random walk,
moving average process, Stationarity and Invertibility of moving average models,
auto-regressive process, Stationarity and invertibility of auto-regressive models,
Duality between moving average and auto-regressive models, Principle of
parsimony, Recursion rule for ACVF and ACF of auto-regressive process, Yule-
Walker equations for auto-regressive process, Mixed ARMA models, moving
average and auto-regressive representations of mixed ARMA models, Models for
Non-stationary Time series, Box-Jenkins Integrated ARIMA models,: Stationarity
through differencing, other transformations. General linear processes and
continuous processes.
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Chatfield, C. (2003). The analysis of time series: An introduction (6" ed.).
Chapman & Hall: London.
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