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Sta$s$cal	Genomics	

An	introduc0on	and	some	basic	considera0ons		
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The	central	dogma	of	biology	
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The	central	dogma	of	predic$on	
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Typical	steps	in	a	genomic	study		

Ø  Determine	the	scien0fic	ques0on	(biological).	

Ø  Select	the	study	design	(biological	and	sta0s0cal).	

Ø  Conduct	the	experiment	(biological).	

Ø  Pre-process	/	normalize	the	data	(sta0s0cal).	

Ø  Find	differen0ally	expressed	genes,	associa0ons	of	genomic	
variants	with	a	phenotype,	…	(sta0s0cal).	

[	LM	]	
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The	curse	of	dimensionality	

www.iro.umontreal.ca/~bengioy	
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The	curse	of	dimensionality	

[	PMID	18097463	]	
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Personalized	medicine	
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Bayes	rule	



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

Risk	of	Down	syndrome	
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Ø 				60%		/		60%		/		0.1%								0.15%	

Ø 				80%		/		80%		/		0.1%								0.4%	

Ø 				80%		/		80%		/		1.0%								3.9%	

Ø 				80%		/		80%		/		10%							30.8%	

Sensi0vity		/		Specificity		/		Prevalence	
Posi0ve	predic0ve	value						
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Technical	replicates	
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Technical	replicates	
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Distribu$ons	you	should	know	

•  Normal	(Gaussian)	distribu0on	
•  t	distribu0on	
•  Chi-square	distribu0on	
•  F	distribu0on	
•  Binomial	distribu0on	
•  Poisson	distribu0on	
•  Gamma	distribu0on	
•  Nega0ve	Binomial	distribu0on	
•  Beta	distribu0on	
•  Beta	Binomial	distribu0on	
•  Mul0nomial	distribu0on	

1			parameter	
2			parameters	
3+	parameters	And	how	can	we	es0mate	some	of	those	parameters…?	
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