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Robust statistics
Classic statistics make unrealistic assumptions about the 
distribution of data samples that lead to biased estimates of 
location and scale, which in turn, lead to low statistical power.

Robust statistics provide a range of tools that perform well 
under normality and continue to perform relatively well under 
non normality: control type II error rate.

Robust estimators: central tendency, entire distributions, 
dispersion;

Bootstrap and permutation methods: shuffle/bootstrap data 
and recompute estimators; 

Correction for multiple comparisons: control type I error 
rate.
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bootstrap philosophy
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Distribution can take any shape
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references

GLM on Cyril Pernet’s webpage: http://www.sbirc.ed.ac.uk/lcl/
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Matlab 
Statistics 
toolbox

Matlab Statistics 
toolbox; Parra & 
Sajda plugin

EEGLAB
FIELDTRIP
LIMO EEG
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statcond function in EEGLAB

• constraint: only the last dimension may differ 
across the n conditions. 
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statcond function in EEGLAB
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Exercise

• Experiment with the statcond function
– Create 2 random vectors of values.
– Add “signal” to one of the variable.
– Use statcond and compare permutation and 

parametric results.
– Repeat 100 times and plot the histogram of p-

values for each technique on the same figure.

16



• Pernet, C. R., Chauveau, N., Gaspar, C., & Rousselet, G. A. 
(2011). LIMO EEG: a toolbox for hierarchical LInear Modeling 
of EletroEncephaloGraphic data. Computational Intelligence and 
Neuroscience, Article ID 831409.

• LIMO EEG is freely available @

https://gforge.dcn.ed.ac.uk/gf/project/limo_eeg/

LIMO EEG
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>> limo_eeg
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>> limo_eeg
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Tracking EEG sensitivity to phase noise 
using a parametric design

task

stimulus manipulation
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>> limo_eeg
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‘ok’ with no electrode => plot at electrode with max R2
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original (raw) data
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questions?
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