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« ordered probit model ( F s nermal >
> If the latent variable z, has a standard normal distribution, then
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» Coefficients estimates could be very different from proportional
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» Concept of hazard
P .. “df ¢ hazard J @ ESuwiyglﬁ(ugﬁon at X
» Developed 1n insurance application: when issuing a life

Consider the case] insurance policy, the insurer is interested in the prob. that the
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F: a lifetime i : Sx(ta) _ [ Solta)]€4P(-BXT)
Ftnigon | 2rC alive now < E_,(d,:f,ifféjcﬁ;g 5) @285+ 2] -

» This is not the same as the unconditional probability of deathe-
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Suppose we use the complementary log-log link, i.e.,P (die at 55) _IJ
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hazardy(j) = P(yx = jlyx > 7) = P(yx = 7)/P(yx > j)
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» These hazards are then proportional across categories as X V&I‘lCS)
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» The extreme value distribution is not symmetric like the logistic

and normal 53% o : L[F(Z) f1asz»m
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 Generalization:

» The proportional hazards and odds models can be generalized

by allowing beta to vary, i.e.,
Can be used as th depends
alternative model log ( 75 (%) ) — By @) ﬂ ong.
t;,t:‘t“;pj r 1— Vi (X) ’ Lfas sam® ¥ o?
»But, this loses the proportionality property poarametens
00 multinomial (o gv t
% Reading: Faraway (2006, 1% ed.), 5.3 model .
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crossed Hierarchical or Nested Multinomial Responses
 Consider a multinomial response with the 4 categories:

»NoCNS: no central nervous system malformation (y,{

Fl a
AN: anencephalus (y,,) @Mﬁ@hﬁﬁ \

Sp: spina bifida (y;) S condibional
Other: other malformations pproach, AN P"%Dxc 2
[:i omi
— R CNS 1 Sp | PR R
Birth
/=BNOCNS Other P’“*/R( < PPy

» There exists a hierarchical structure between the 4 categorics

» Q: what are the problems if we ignore the hierarchical structure
and just treat them as 4 nominal categories in the analysis?

= In the data, most births suffer no malformation and so NoCNS
dominates the other 3 categories (Q: why is this a problem?)

= (Q: what happen if x has significant effects on the prob. of
NoCNS but not on the other 3 categories, and NoCNS is
chosen to be the baseline? (check lab)
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* The likelihood of (v, Yy2»> Yy3» Yxa) 18 proportional to (note: most
inference methods in GLM are based on the likelihood approach):

pzllpz;p;ycggp)ycf T’X part'/ /71-) 1.
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where p, . =p, D3 TPwu=1-Dy; (= prob. of a birth with CNS malform.)

» The 1% part is a binomial likelihood for CNS vs. NoCNS

»The 2™ part is a multinomial likelihood for the three CNS

categories conditional on the presence of CNS / f;? f::;n%::bze:ftzals
{ (]

= €.2., Py/Dy. 1S the conditional probability of an anencephalus

birth given that a malformation has occurred at x
> We can separate]y no individual inﬁ:ﬂnaﬁon obort Rz, Bz, Peu

\b(*“ ";‘ I )develop a binomial modelr for whether malformation occurs
(é‘Tita‘Y;ﬂ’;"using data from all objects, and

~muttinomial  m develop a multinomial model for the type of malformation
(™ ’%ﬁ%’%ﬂlsing data only from subjects with CNS malformation

* Reading: Faraway (2006, 15t ed.), 5.2
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