
  

Nonparametric Dispersion 
Estimation

• Theory

• Applications in frequency analysis

• Time delay estimation



  

Estimation of dispersion 
through subsampling



  



  

The sequence of half squares can be looked upon
as a general finite sample from which we
can draw random subsamples. 
In this case the mean values:



  

How good the estimates are?



  

The important point is that even for small values of L the 
subsampling error is as small as D2/L. The subsampling is used
here as computing device to get approximates 
for S2 and the subsampling error arises as a result of using a
subsample instead of the full set of squared differences.

Typical run of 

D2 – dependence on

number of pairs



  

Trend



  



  

Simplest variant
(String Length?)



  

Phase-process diagram (folding)



  

Weights G are larger than zero when phases of two points in pair
are similar, or:
    

G=0

G=1



  

Smoother periodograms



  

How to compute?



  

Multiperiodic processes



  

An example

???



  

Why?



  



  

Multichannel
 search



  

Phases

must be near by

Resolution
can be
controlled

Total dispersion



  

Dispersions in separate channels

Total dispersion

Many channels in LSQ format



  

Time delays

Model for two photometric 
curves

Time delay



  

Dispersion of the combined curve



  

Weights

Not all pairs are 
equal!



  

Press et al.



  

Occurred to be true one



  



  



  



  

What we learned?
• Look first at data window

• Use only information truly needed

• Check methods on model data

• Do not hope that nature is kind(?)

Subtle is the Lord, but 
malicious He is not.



  

Multiple delays



  

More curves



  

Dispersion of the combined 
curves



  



  



  



  


