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Key ideas
Confounding
Batch effects
Randomization 



Central dogma of statistics



Population

SampleInference

Probability



What is confounding?



Small shoes
Not literate

Big shoes
Somewhat literate



Shoe Size Literacy??



Small shoes
Not literate
Young

Big shoes
Somewhat literate
Middle aged
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Variable1 Variable2

Confounder



Most common confounder: batch 
effects



78% of genes differentially 
expressed 







Extremely common









http://www.nature.com/nrg/journal/v11/n10/full/nrg2825.html



Randomization



http://www.gs.washington.edu/academics/courses/akey/56008/lecture/lecture1.pdf



http://www.gs.washington.edu/academics/courses/akey/56008/lecture/lecture1.pdf



Stratification example



Slide courtesy: Karl Broman



A bad design



Slide courtesy: Karl Broman



Stratifying



Slide courtesy: Karl Broman



More good study characteristics



• Balanced

• Replicated
• Has Controls

http://www.gs.washington.edu/academics/courses/akey/56008/lecture/lecture1.pdf


