Example: Prediction
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Estimation / prediction
random time-series y modeled as
z(t+ 1) = Az(t) + Bw(t), y(t) = Cz(t)+ Du(t)

where w and v are white noises (details later)

specific example, with z(¢) € R*® and scalar y(t):
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Problem

problem: predict y(t + N) based on y(%), y(t — 1),...
(which obviously has many practical uses .. .)

simple method: predict y(¢t + N) by linear extrapolation through y(t) and y(t — 1):

gt +1) =y(t) + N(y(t) —y(t - 1))

og(t+N)

t—1 ¢t " t+N



Performance of linear extrapolation

301 E

how well does it do? (with N = 4)

RMS prediction error is 9.03 (RMS y is 11.11) O ‘ |
i.e., 81% RMS prediction error
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Better approach

in this course we'll study the optimal predictor
(which happens to be a linear system ...)

prediction error with optimal predictor (same scale):

optimal RMS prediction error is 2.17
i.e., 20% RMS prediction error

30

20

I
100

I
200

I
300

I
400

I
500

I
600

I
700

I
800

I
900

1000



