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Time series with covariance matrix
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Weighted Least Squares Wavelet Analysis (LSWA)
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Stochastic surfaces in the LSWA

* Probability distribution function of LSWA spectrogram
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Stochastic surfaces in the LSWA

* Probability distribution function of LSWA spectrogram
« Beta distribution
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Stochastic surfaces in the LSWA

* Probability distribution function of LSWA spectrogram
« Beta distribution
« Confidence level (usually 95% or 99%)
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Example:
f(t) =sin(50 x 2r(t + t%)) + cos(20 x 2mt) + g(t) + ¢

_J(4—10t)cos(150 x 2nt) 0.2<t<0.4
g(t) =
0 O.w.

Magnitude
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LSWA spectrogram and its stochastic surface

Stochastic surface
(95% confidence level)
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LSWA spectrogram and its stochastic surface

Stochastic surface
(95% confidence level)
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2D representation of LSWA spectrogram with its
stochastic surface and the time series
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A real time series (Andromeda) with its analyses
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LSWA spectrogram and its stochastic surface for
the real time series (99% confidence level)

600,
T 500 60 W60
> Q |
3 400 S >
o 408 | |40 g
2 300| 5 :
© 200 208 W20 8
O =
>100 O
O—)

— 0 0

0 005 01 015 02 025 03
Time (JD)

iéf YORK
-
UNIVERSIT
UNIVERSITY




Conclusions

e The LSWA considers the associated covariance
matrices of the time series segments.

« The LSWA detects the significant peaks for a given
confidence level.

« In the LSWA, we can suppress the significant
spectral peaks to search for other peaks.

« The LSWA rigorously analyzes any time series.
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Thank you for your attention!

Any guestions or comments?
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