Validating the impact of sample size for modelling brain and
behaviour interactions with canonical correlation analysis
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domains (e.g., brain/behaviour) covary

Reproducibility crisis in neuroimaging Comparison between different CCA analysis pipelines Impact of sample size on brain-behaviour
* Large-scale studies to increase statistical power Tested two CCA pipelines CCA results
* Deep phenotyping of behaviour and genetic data 1. CCA without cross-validation (CV): fit a single model on the Learning set * Assample size increases, there is less overfitting of
Canonical correlation analysis (CCA) 2. CCA with repeated cross-validation: fit 50 models, take central tendency of th?ddat.a: -earning slet.correla?tus? de(;:reases,
?:—##Oifsiaggzlzis e I[:)::Sl\luci)rjr:éatlinaeCciC[))rzta canonical factors (McPherson et al., 2021) validation set correlation varianility decreases
Behavior Weights Canonical Canonical Weights Brain CCA pipeline = CCA without CV CCA pipeline = CCA with repeated CV FUture dIrECtIOnS
f Facﬁors FaC;O“ f 1.0 - * Investigate why CCA with repeated cross-validation is
noisier and sometimes produces Learning/Validation
"D Rmg B = R R e =1 e m XD, D 08 correlations close to 1
m. m, 5 | * Analyze variable loadings from CCA models with
(McPherson et al., 2021) = 0.6 Sample size . . _ _ .
’ S o 1500 different sample sizes for each of the pipelines: is the
* Useful for describing how measures from different % * oo relative strength of CCA loadings preserved?

 Recent work suggests that 1000s of participants are

needed for to obtain reproducible results (Mmarek et al,,
2022)
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sample sizes (203 to 7686, log-spaced)

Error band: 2 standard errors of the mean


https://doi.org/10.1038/s41586-022-04492-9
https://doi.org/10.1038/s42003-021-02451-0

