
Intoduction STK4060-sp18: Time Series
Analysis

Aim of the course:
Provide an introduction to the most common probabilistic
models for time series and explain how they are estimated.
With reference to the textbook Time Series Ananlysis
and Its Applications by Robert Shumwayn and David
Stoffer we consider

Regression models, chapter 2
ARMA/ARIMA models, chapter 3
Spectral analysis, chapter 4
State space models, chapter 6
Additional topics ?, chapter 5

Demonstration how the statistical software package R can
be used to analyze such series, in particular the package
developed for the text, astsa
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Today:

Some examples of actual time series, {xt}, t = 1, . . . n

Some examples of time series models,
{Xt}, t = 1, . . . n, Pθ(Xi1 ≤ xi1 , . . . ,Xik ≤ xik ) i1 < · · · ik
Measuring autocorrelation/ cross correlation

Modelling correlation

Estimating correlation
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Modelling dependence is an important issue since observations
collected in time in general exhibit correlation.

In most situations we will consider there are no replications

When time series is collected at discrete points of contious
series it is important to use an appropriate sampling rate.

Two basic approaches

In time domain analysis the dependence is explained in
terms of past and present observations.
In frequency domain analysis the focus is on discovering
periodic and systematic variation. This is done by
combining sinusoidal variation at different frequencies

But

The two approaches, time- and frequency domain are
complementary

Other methods exists for special models
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