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Introduction
Reproducibility crisis in neuroimaging
• Large-scale studies to increase statistical power
• Deep phenotyping of behaviour and genetic data

Canonical correlation analysis (CCA)

• Useful for describing how measures from different 
domains (e.g., brain/behaviour) covary

• Recent work suggests that 1000s of participants are 
needed for to obtain reproducible results (Marek et al., 
2022)

Preliminary results Discussion
Impact of sample size on brain-behaviour 
CCA results
• As sample size increases, there is less overfitting of 

the data: Learning set correlation decreases, 
validation set correlation variability decreases

Future directions
• Investigate why CCA with repeated cross-validation is 

noisier and sometimes produces Learning/Validation 
correlations close to 1

• Analyze variable loadings from CCA models with 
different sample sizes for each of the pipelines: is the 
relative strength of CCA loadings preserved?
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Methods
Data
• ~40,000 subjects from the UK Biobank
• Behavioural measures: cognitive function
• E.g., numeric memory, fluid intelligence

• Brain measures: phenotypes derived from 
diffusion magnetic resonance imaging (dMRI)
• E.g., mean fractional anisotropy in main white 

matter structures

Bootstrap sampling
• 100 bootstrap repetitions
• Split dataset into Learning and Validation halves
• Use subsets of Learning half with 16 increasing 

sample sizes (203 to 7686, log-spaced)

Comparison between different CCA analysis pipelines
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Tested two CCA pipelines
1. CCA without cross-validation (CV): fit a single model on the Learning set
2. CCA with repeated cross-validation: fit 50 models, take central tendency of 

canonical factors (McPherson et al., 2021)

Validation correlations stabilize as sample size increases
At low sample sizes, CCA with repeated CV yields higher validation correlations 
than CCA without CV.
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