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Note: Odds are not probabilities!!!
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odds = p/(1-p)

Odds from Probabilities
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Odds and Log Odds

• Odds are the ratio of something happening to something not 
happening
• Log odds are the log of the odds

• What’s the big deal?
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Log of Odds Ratios
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Odds Again

• Given some event with 
probability p of being 
1, the odds of that 
event are given by:

• When we go from Normal to High, 
the odds of being Sick triple:

• Odds ratio: 0.293/0.111 = 2.64

• 2.64 times more likely to be Sick 
with high values

odds = p / (1–p)

Yes No Total

Normal 402 3614 4016

High 101 345 446

Total 503 3959 4462

The odds of being sick if you have a Normal value are:
• Odds(Sick|Normal) = P(sick)/1-P(sick)  = 

= (402/4016) / (1 - (402/4016)) 
= 0.1001 / 0.8889 = 0.111

The odds of being not sick with a Normal value is the reciprocal:
• Odds(not Sick|Normal) = 0.8999/0.1001 = 8.99

For the High value we have
• Odds(Sick|High) = 101/345 = 0.293
• Odds(not Sick|High) = 345/101 = 3.416
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Logit Transform

• The logit is the natural log of the odds
• logit(p) = ln(odds) = ln(p/(1-p)) 
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