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Time Series Theory

The theory

to treat the irregular signals
as the stochastic process

to identify and predict the behaviors of
their states

by statistical theory.

Cybernetics
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Wiener’'s Book
The Beginning of Time
Series Analysis

> MEAURIE P CUNRDARIRN AL MATIOERA IOAL NOTIONE

EXTRAPOLATION,
INTERPOLATION,
Ann SMOOTHING o
STATIONARY

TIME SERIES

With Caginesring Appilntions

by Nerbeil Wianar

Short History of the study on
Time Series Theory

* N.Wiener (1948): Established Basic
mathematical theory using the Fourier
Analysis

e Blackman and Tukey(1958): Themeasurement
of power spectra.” Established the practical
method to calculate the power spectra.

* Akaike (1971): Established the time-domain
model identification using AIC.
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His Proof correction to my paper
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Sampling and Histogram of Time Series
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Correlation Function of Time Series
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Examples of Correlation Functions

, Encounter Wave
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Fourier Series Expansion
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Discrete Version in Equivalent Time space
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Fourier Coefficients
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Fourier Expansion in Continuous Domain

N — keeping the relation NAt=T
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Parseval’'s Formulae

Polar Representation
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Concept of Sampling
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Fourier Integral (First step)
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Time Domain and Frequency Fourier Transform
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Periodogram and Correlation Function
Schuster’s Periodogram : Square of Fourier Coefficients
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Algorithm 1 : Ordinary Order
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Wiener Khintine’s Theorem

At N-1 n-1
1(fm) = 2% De~2xnia

Correlation Function
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Raw spectrum
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Aliasing (44 False Name)

The Reason for Big Change in Raw
Spectrum(2) Window Effect

Do Nothing Window Jn time domai?
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Do-nothing Window Effect

From Convolution Theorem in Fourier transform

Lag Window Spectral Window
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Lag Window _
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Smoothed Spectrum of Rolling
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