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Abstract

We use artificial data sets to perform 
large-scale experiments in order to 
validate the accuracy of the time delay 
estimation in gravitational lens systems. 
We generate simulated data sets with 
different levels of noise, varying the size 
and location of observational gaps. We 
present a new approach to estimating 
the time delay, which is based on 
generalised linear Kernel Regression. We 
compare results with the most popular 
methods.
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Artificial data

20 Gaussian functions with centers and 
widths generated randomly.
Amplitude as radio data, 4cm. [1]
Fixed magnification ratio: 1.44. 
Between A and B.
Fixed delay: 500 days
Irregularly sampled.
50 samples.
3 levels of noise: 1%, 2% and 3%.
5 gaps of size 0 to 5 (missing 
samples). The gaps are located 
randomly with at least one sample in 
between.
20 different underlying functions.
10 realisations for gap size (1 to 5).
100 realisations for noise.



4

Example of underlying 
function
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k-nearest neighbours
+ Kernel Regression 

(k=3)  [2]
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Discrete Correlation 
Function (DCF) [3]
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Locally Normalised 
Discrete Correlation 

Function (LNDCF) [4]
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Future work

Evaluation of the previous data sets by 
using other methods such as:

- PRH method (Press et al 1992).  

- Dispersion Spectra (Pelt et al. 1996).

Application of this methodology to 
optical data, real and simulated.
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