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Normalization: our definition

Normalization: Adjust microarray data for

systematic effects which arise from variation

in the technology rather than from biological

differences between the RNA samples.
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Normalization: our definition

• MA-plot
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Different models

• Global normalization

• M = β0 + ε

• Linear normalization

• M = β0 + β1A + ε

• Nonlinear normalization

• M(Ai) = β0 + β1Ai +
∑K

k=1 bk(Ai − tk)+ + εi
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Different models

• Nonlinear normalization with replicated genes

• M = Xβ + Zℓbℓ + ui + ε

• Nonlinear normalization with different
smoothers per print-tip

• M = Xβ + Z∗b∗ + ε
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Different models

• Compare the different models and choose the
best one based on:

• AIC

• BIC

• LRT

• ...
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LMMNorm package

• Command-line functions

• mixednorm(log2R, log2G, geneID, printTip, row, column, proc =

c("global", "linear", "nonlinear", "repl", "fixed.pin", "diff.pin",

"diffpin.rep"))

• Graphical User Interface

• LMMNormGUI()
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LMMNormGUI: a demo

– p. 8/26



LMMNormGUI: a demo
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LMMNormGUI: a demo
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LMMNormGUI: a demo
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Future work

• Non constant variance

• Multiple arrays

• ...
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