
Chapter4

LogisticRegression Repression in a GLMsense asthefunction is modeled by a linear combination of

variables

Appropriatefor binarydependentvariable Computes associated probabilities withclassassignments

In logistic regressionthe probability of the eventoccurrence TI
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Since pE50,13 weusea functionof p so it coversthe realline int int
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Theshape ofthis function is sigmoida
anlinear

regression

Estimated coefficients follow a t distribution whereas in logisticregression estimated coefficientsare

normally distributed Thus it follows a Z statistic hypothesistestingbasedon normaldistribution

logit II Do Bix BpXp

There is no errorterm
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Given an example with onevariable
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Hence a coefficientcanbe interpreted as a
logoddsratio lotor



Given exp B1 9T exponentiatedcoefficients givethe or corresponding to an increase of oneunitin

If B1 2 increasingXaby 1unit increasesthe oddsoftheeventbya factor ofexp2 onaverage

Thus odds expB1 odds

Increasing by 1 unit is associated with an increase intheodds oftheevent

logit Padmit 10 0.15Xav

Onaverageeachadditionalpercentagepointon the major averagescore increasestheodds of

admission by a factorof expco.is 1.16 with all othervariablesheld constant

If 80 and we want to find the odds

odds 572m exp 10 0.1580 7.38

From here if yourmajor averageincreasesby 1percentpointthe newofp Expo.is 8.585

Estimation
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Estimating equations of the coefficientsbymaximumlikelihood

Where β B Bp is the vectorof coefficientsand Xi Xii Xip

and Yi is a scalar Bernouli hence 1 or 0
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To find a maximumwetakethe derivative wire B and set it to 0
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Use aNewton Robsonalgorithm to solvefor B in closed form

NewtonRobsonstep phew Bo

Need a second derivative EfxixipcxiBJCI pcx.ir

or Is x Y P inmatrixnotation

and daB Wx whee can diagonalmatrix wjthnejheg.itdiagonalelement
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