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Given data

Y X

0 .78 —0.62 3.79
0 0.39 1.73 2.09
0 —2.17 0.68  0.43
1 1.89 3.62 2.90
1 2.01 2.01 1.45
1 3.81 1.90 —0.82
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Linear vs. logistic regression

e Task: Find a model for

p = Prob(Y =1|X = x)

e Linear model:
Ye{0,1} — p=Y=a+Xp

e Logistic model:
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Example

Simple logistic regression
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normalized expression
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Adding a penalty term

e Likelihood: -
L=]]rfwp =]]ra-p""

e |Log-Likelihood:
LogL = Zylogp—l—z (1 —y)log(1—p)
e Penalized Log-Likelihood:

LogL* = LogL — \ ZﬂQ/Z —  mazx!
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How to choose )\?

e Take A that allows best prediction.

e Application: St. Jude data

— training and test samples
— preselection of 1000 genes (t-test)
— X\ € [1072,10°], take 25 linearly spaced values of log;, A
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St. Jude data: E2A vs. Rest

Prediction of E2A vs. Rest
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St. Jude data: Hyp50 vs. Rest

Prediction of Hyp50 vs. Rest
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Results for Hyp50

e Curve takes minimum in X\ = 10992 = 8.25.

e How good is prediction?
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Classification probabilities
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Classification probabilities
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Outlook

e Model selection: how to choose the right beta’s?

e false discovery rate?
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