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Model fitting and estimation

Pre-processed data What is the link between meta-analysis and group fMRI? where is the usual one-sample variance.

Methods

GLM for group fMRI

Y = Xβ + ε where ε ∼ N(0, 2 + σ 2 i )
Under H 0 :

Y = Xβ + ε, where ε ∼ N(0, 2 + σ 2 i )
Feasible Generalised Least Squares (FGLS) gives the following group statistic estimate:

where where is the study i's sampling variance.

In large samples, under H 0 :

Solving the GLM: OLS vs. FGLS

Invalid method

Method: Monte Carlo simulations Goal: assess the validity of OLS and FGLS under violation of their assumption

Expected -log10 P Observed -Expected -log10 P "True" -log10 P-values computed empirically by MC simulations Difference between sorted observed P-values (computed by OLS or FGLS) and sorted expected -log10 P-values.

If the method is exact then the difference will lie in the 95% CI (grey ribbon) around zero (black line).

Conservative method

And in meta-analyses? Question: Does this issue also affects group fMRI studies? 

Conclusions

FGLS can be invalid is small samples, especially in the presence of strong heteroscedasticity or 'low variance' outliers.

RFX remained valid in all studied settings.

  

  

Ordinary Least Squares (OLS) gives

  

	Solving the GLM: OLS vs. FGLS
	Y = Xβ + ε, where ε ∼ N(0, 2 + σ 2	i )
	N-vector of subject-level contrast estimates Assuming 2 + σ 2 i constant, Design matrix	Random error
	Between-subject	Variance of subject i's
	variance	contrast

the following group statistic estimate:

Real data
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