Supplementary Table 1. Type I error rates and statistical power across different hypothesis testing methods (cluster sample size=50)
	Covariate
dimension
	Cluster
size
	Type I Error Rate
	Power

	
	
	Wald F-test
	Wald χ2-test
	Wald F-test
	Wald χ2-test

	4
	10
	0.050
	0.064
	0.762
	0.802

	
	30
	0.055
	0.062
	1.000
	1.000

	
	50
	0.049
	0.052
	1.000
	1.000

	10
	10
	0.045
	0.063
	0.740
	0.792

	
	30
	0.043
	0.044
	0.999
	0.999

	
	50
	0.049
	0.052
	1.000
	1.000
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	Covariate
dimension
	Cluster
size
	Type I Error Rate
	Power

	
	
	Wald F-test
	Wald χ2-test
	Wald F-test
	Wald χ2-test

	4
	10
	0.044
	0.063
	0.907
	0.936

	
	30
	0.046
	0.049
	1.000
	1.000

	
	50
	0.055
	0.057
	1.000
	1.000

	10
	10
	0.043
	0.058
	0.900
	0.922

	
	30
	0.049
	0.051
	1.000
	1.000

	
	50
	0.043
	0.044
	1.000
	1.000
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Supplementary Figure 1. The detailed flowchart of CMSB

image1.png
Start: Initialize 20% of samples
in random order

Prepare to assign

cluster j

Evaluate covariate imbalance
between treatment arms

Covariate imbalance
detected?
p value < threshold?

Vote for each imbalanced
covariate

Continuous

L 0 |

covariate?

Number of

Cluster < 40?

Use Fisher's exact test

No |

Use Chi-square test

v

If p value < a, vote for arm
that improves balance

Calculate SMD

If SMD > 9, vote for arm that
improves balance

v

Tally votes

One treatment

=3

arm has
majority votes?

Biased-coin randomization
£=0.8

No |

Simple randomization
£=0.5

v

Assign cluster j to selected
treatment arm

More clusters to

No |

assign?

[ End: All clusters assigned ]

| Yes |

[ Move to next cluster

—





