STAT475/675 TUTO05

http:/ /www.sfu.ca/~zzallb/teaching.html
http://people.stat.sfu.ca/~joanh /stat475-675web.html

Zhiyang Zhou (zhiyang _zhou@sfu.ca)
2018-02-06

Multiple logistric regression

o Binary response Y (e.g. success (1)/failure (0))

e Several explanatory variables X1, ..., Xg
e YV|X1 =11,..., Xk = xx ~ Bernoulli(m(xy,...,2x))
e Model
logit(m(z1,...,2x)) =1n I i(:(lall, ’I,I;)K) =a+ fiz1+ -+ Prrk

or, equivalently,

_exp(a+ fixr + -+ BrrK)
m(Z1,...,TK)

= € (0,1
1+exp(a+ fiz1 + -+ Prrk) ©.1)

— B = logit(m(z1,...,z; = 1,...,2K)) — logit(n(z1,...,2; = 0,...,2k)), the effect of X; on the
logarithm of odds of Y =1, if X is binary, controlling the other explanatory variables

Inference for o, 54, ..., Bk

« MLE . .
(&a/Bh"'aﬂK)T NN((a7ﬁla"'7BK)T7Z)

with ¥ = (nI)~! and Fisher information matrix I
o Approximate 95% joint CI
{(a7/817"'76K)T . (O[— 6‘761 _317"'76K _BK>Z_1(O[ _daﬁl _Bla"~7ﬁK _BK)T S X295(K+ 1)}
— for any subset of {a, 1,..., Bk}, the joint CI can be obtained by subsituting the corresponding
submatrix of 3 for the entire
e Hypothesis Testing, e.g,on Hy: f1 =P2=0vs H; : Sy =0o0r B3 =0
— Wald o o
Xobs = (B B2)S 71 (B1, B2) T ~ X*(2)
approximately under Hy when n > 1

— Irt
GQ — _—921In maXL<a’0705637'-~7ﬁK>

obs maXL(a761a/B27B3a"'7ﬂK)
approximately under Hy when n > 1

X*(2)
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Inference for n(zy,...,zx)

« MLE

exp(d + Blwl + -+ BK.%‘K)

77(301,...,961{):10git*1<d+31x1+...+BKxK): T g
1+exp(a+ fran + - + Brar)

« Approximate 95% CI for logit(n(z1,...,2K))

OA[—I—BlLL'l -l—-'--l-BKfL'K:l:1.96\/(1,%17...,xK)E(17$1,...,$K)T

o Approximate 95% CI for n(z1,...,2K)

logit ™! (d + 31301 4+ + BKxK + 1.96\/(1,961, e Tr)2E(1, 2, . ,xK)T)

More about predictors

e Transformation of predictors
— Interaction
% €.8., T1T9
— General function
* e.g., h(xy)
e Predictor with multiple levels
— Qualitative: split it into multiple binary predictors
— Quantitative: take it as a single ordinal predictor

Demo

The data included in “Arthritis” in package “ved” is from Koch & Edwards (1988) after a double-blind
clinical trial investigating a new treatment for rheumatoid arthritis.
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