
Statistical Analysis

• 1-way ANOVA test
• 2-way ANOVA test
• Parametric Test & Nonparametric Test
• Multiple Test Correction





One-Way ANOVA

• To filter out genes that don’t vary significantly 
across different groups with multiple samples.

• This comparison is performed for each gene
and genes with sufficiently small p-values are 
returned.

• Comparisons can be performed with parametric or
non-parametric methods.



Test Options



Before Performing 1-way ANOVA
- A Checklist

• Do you have replicates for the experimental groups 
that you are about to compare?

• Have you filtered out genes whose measurements 
are mostly unreliable?

• Have you defined one parameter in the Experiment 
Parameters window indicating which sample 
belongs to which group?

• If you plan to use a parametric test, have you 
changed the analysis mode to Log of Ratio in the 
Experiment Parameters window? 



Overview of the 1-way ANOVA Tests Window



Multiple Testing Corrections (MTC)

• What is MTC?
MTC adjusts individual p value to account for multiple 
comparisons and keep error rate < user-defined p 
cut-off value.
• Without MTC
e.g. compare 5000 genes across various parameters. How many genes
out of 5000 are differentially expressed between Drug A and B? If test N 
Genes with a p-value cut-off of p, then expect ~ N*P genes called
significant by chance.

5000 genes x 0.05 p = 250 genes
• How MTC controls error rate?
How much error is controlled depends on the MTC chosen.



MTC

Types of Error
• Individual (genewise) error rate

None, lots of false positives.

• Family-wise error rate (FWER): very conservative
-Bonferroni
-Bonferroni step-down (Holm)
-Westfall & Young permutation

• False discovery rate (FDR): balanced approach
Benjamini & Hochberg



Example



2-Way ANOVA
For significant differences across groups by 2 
parameters.
such as parameters for time point and treatment


	Statistical Analysis
	One-Way ANOVA
	Test Options
	Before Performing 1-way ANOVA - A Checklist
	Overview of the 1-way ANOVA Tests Window
	Multiple Testing Corrections (MTC)
	MTC
	Example
	2-Way ANOVA

