TATES: Efficient multivariate analysis for GWAS
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	Table S22

Power to detect GV (MAF=.5) in 1-factor Rasch model with factor loadings of .75 (phenotypic intercorrelations .56), 10% blockwise missingness, and GV specific to a phenotype NOT showing this missingness

	
	Sum valid
	Sum imputed
	MANOVA

imputed
	Simes 

valid 

unweighted
	Simes valid

weighted
	Simes imputed
	TATES 

valid 

unweighted
	TATES valid

weighted
	TATES

imputed

	0%
	0.0465
	0.045
	0.048
	0.0375
	0.0335
	0.038
	0.043
	0.0405
	0.043

	0.1%
	0.042
	0.0445
	0.1555
	0.081
	0.072
	0.08
	0.0935
	0.0895
	0.091

	0.2%
	0.0475
	0.0455
	0.332
	0.1735
	0.171
	0.174
	0.1945
	0.192
	0.192

	0.3%
	0.057
	0.06
	0.516
	0.307
	0.303
	0.3075
	0.334
	0.3305
	0.3325

	0.4%
	0.0535
	0.051
	0.665
	0.4415
	0.4375
	0.441
	0.4665
	0.465
	0.465

	0.5%
	0.0515
	0.0505
	0.8065
	0.579
	0.5775
	0.579
	0.608
	0.606
	0.6075

	0.6%
	0.0595
	0.0545
	0.8855
	0.6895
	0.683
	0.689
	0.7155
	0.714
	0.7145

	0.7%
	0.058
	0.0525
	0.9445
	0.787
	0.7825
	0.787
	0.8035
	0.8035
	0.8025

	0.8%
	0.073
	0.0725
	0.9785
	0.847
	0.8425
	0.847
	0.8705
	0.8695
	0.87

	0.9%
	0.0625
	0.0575
	0.986
	0.9035
	0.8995
	0.9035
	0.915
	0.9145
	0.915

	1%
	0.0675
	0.066
	0.9905
	0.94
	0.936
	0.9395
	0.9475
	0.9465
	0.9475

	
	
	
	
	
	
	
	
	
	

	Note: Power to detect a GV that explains varying amounts of variance in 1 latent factor. 

Abbreviations are: sum valid: analysis of the sum across all valid phenotypes, divided by the number of valid phenotypes; sum imputed: analysis of the sum across all phenotypes and missing values imputed by the mean of the phenotype; MANOVA: multivariate-analysis of variance with all phenotypes as dependent variables and missing values imputed by the mean of the phenotype; Simes valid unweighted: original Simes test based on all available data: all univariate tests, and thus the to-be- combined p-values, are all based on different sample sizes. Simes valid weighted: original Simes test based on all available data with p-values corrected for being based on different sample sizes by multiplying them by dfmax/dfj, where dfmax denotes the maximal number of degrees of freedom (i.e., sample size) of the 20 simulated phenotypes, and dfj denotes the number of degrees of freedom for the jth phenotype in the set of 1…20. Simes imputed: original Simes test based on mean imputed data. TATES valid unweighted:  trait-based association test using extended Simes procedure based on all available data: all univariate tests, and thus the to-be- combined p-values, are all based on different sample sizes. TATES valid weighted: trait-based association test using extended Simes procedure based on all available data with p-values corrected for being based on different sample sizes by multiplying them by dfmax/dfj, where dfmax denotes the maximal number of degrees of freedom (i.e., sample size) of the 20 simulated phenotypes, and dfj denotes the number of degrees of freedom for the jth phenotype in the set of 1…20. TATES imputed: trait-based association test using extended Simes procedure based on mean imputed data.

The effect of missingness on power can be evaluated by comparing this Table to Table S4.

Nphenotype=20, Nsubject=2000, Nsimulation=2000.


