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1  Generalized Linear Models:  3 Components 

 1.1  Response variable, Y 

 1.2  Explanatory (or predictor) variable(s) 

1.3 Link function, g() 

Links explanatory variable(s) with mean(Y) 

If 110 xββη +=   then  )(| ηµ gxy =  and  )( |
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2  To Specify Model: 

 2.1  Explanatory variable coefficients, βi 

2.2  Link function, g() 

2.3  Probability distribution of Y 
 

3  Logistic Regression 

 3.1  Response variable:  binary [0,1] 

 define )1( == ii YPπ , then iiYP π−== 1)0(  

 (note: Y, π  not normally distributed) 

3.2  Explanatory variable(s):  continuous or discrete:  x1, x2, … , xp 

 3.3  Link function:  
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 π/(1-π)  is the “odds ratio” 

 inverse of link function:   
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4  Univariate Logistic Regression Model 

 4.1  Model:  110
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 4.2  Odds of positive response (Y=1):  )exp(
1

110 xββ
π

π
+=

−
 

 4.3  Probability of positive response (Y=1):  
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 Logistic function maps ],[ ∞−∞∈x  onto ]1,0[∈π  
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5  Multivariate Logistic Regression Model 

 5.1  Model:  pp xxx ββββ
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 5.3  Probability of positive response (Y=1):  
)exp(1

)exp(

22110

22110

pp

pp

xxx

xxx

ββββ

ββββ
π

+++++

++++
=

L

L
 

 

 

6  Measure of Model Fit 

 log-likelihood R
2
:   

deviance null

deviance residual
12 −=R  

 

 

 

7  Fitting Logistic Regression Models in R 

 result <- glm(formula, family=..., data=...) 

 e.g., > result <- glm(response ~ x1, family=binomial) 

 > summary(result) 
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