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Sta$s$cal	Modeling	1	

Means	and	two-group	comparisons		
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The	sample	mean	

[		140.615		]	
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The	central	limit	theorem	

[		140.615		]	
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Means	and	variances	of	sums	and	means	
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Baselines	
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t-tests	
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t-tests	
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Problems	with	t-tests	in	genomics	
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Hypothesis	tes$ng	
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Two-sample	t-test	

Ingo	Ruczinski		|		Asian	Ins0tute	in	Sta0s0cal	Gene0cs	and	Genomics		|		July	21-22,	2017			

10 observations per group. 
Alternative: difference in means is one half within-group standard deviation.
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C0 β−C  E( β̂ | significant )

C0 β−C  
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Wilcoxon	rank-sum	test	

[		140.688		]	
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Permuta$on	tests	

[		140.688		]	

This	leaves	the	rela0onship	between	the	features	(such	as	genes)	unchanged.	
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Permuta$on	null	distribu$on	

[		140.688		]	

Here,	n	is	the	number	of	responders,	and	m	the	number	of	non-responders.	
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Another	reason	to	like	balanced	designs	
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Significance level : 0.01
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Significance level : 0.05

Paired data in ten observations.
Between subject variability (SD) equal to error.
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Significance level : 0.05

Paired data in ten observations.
Between subject variability (SD) ten times larger than error.


