NTHU STAT 5230, 2025 Lecture Notes

* Modeling and Analysis of a 1: M MCCD with n matched sets

» For individual ¢ in the jth matched set W=w _J,;f_o_n;;&ms&_@'
#o7| =1, ..., n, observe the value of risk factors z. cast) 393 x;li lﬂ?

_— 1 7 [binary
cases — . 1esp. |» Zoj. Z ,Z
» Denote 1=0 = case and i=1,..., M = control =2 z.f" : :

> Assume the main-effect model of{lkear  |(main \(main Z o w2
‘_’;_‘ X and W (i.e., no interactions): (infthblock]l of 37|l of x "3

Cp@ig=11w=w; x=2i1) : l OS-M

) a;: effect of W=w; (jth match set) Pij= gzq 2 M—
»Let S;= zg itz j&... 2y, = the

number of 1’s (i.e., D) in the M+1

soink pm§ binary responses observed in the
of Z _g_ Jth matched set

{i:i = S sufficient statistics of a
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DRegard a;’s as nuisance parameters, it is natural to make P. 345
g s——defigition€— pg m gr
inference condltlonal on 1ts sufficient statistics S ’s meneCers oF

Consider the example. | o The information in [IL-_._BJT} —"&%_b_v—n

Ti,-, Tn Ll N(u.6%) | is eguivalent to that in {T-T, -, Ti-T}
t:CO"*"‘W" informaton contain only information about g2 I<—a

_about U & c= * I u: nuisance parameter, mndaﬁngonsuﬁ‘_fetc?fg
o T: suff. stat, of & is a good way to “throw out" useless nformation in data .
iConditional probability of the observed data in jth matched set

" Lrented as o Qualitative variable with 1 leyels (why?)

the true block e Wiriaoe

effets Bog's| 1081 P(wy, Tij) | = logit(py;) T Nij = aj
in MCCD (why?)
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e complete conditional likelihood = P(all Zijs| all S5)
—1

parameters Oi3's

are in

Note. nuisance. - L(8) = H?:1{l + ZZM:le:Ep [(mw - ng)Tﬁ] }

tlus%hhaod T datu from different: matched sets are assumed independent:

¢, profile.
| |
likelihood
s mLNp3 l3
mLNp 3-3! -

lifetime (>0)
data:

Standard likelihood methods can estimation of B = MLE
now be employed to make inference tes{:gg (&c.1)of B

The conditional likelihood takes the same *ﬁﬁﬂllhﬂﬁd-m
form as that used for the proportional hazards Wald -
zard functionat X,
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comparison
(use anconditional | (Even if @’s are estimated, they are not likel p(_7___1|w=w

model (PHM) in survival/reliability analys1s ’q&(ﬂ %ﬁ)‘g&p‘xf
—> can use software developed for PHM EMMB

modeli

1 = Note that in this approach: ‘5-}/ =22[(x-17g) _mmmmodehng

»@a;’s are not estimated = cannot make predictions of pw
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approach __ J"the estlmates s of the true effects of W, o3y <] X=%ij)
0:3/Qug +— prediction of DS is still questionable)|™ —J-é'"M“S“ﬂV-Qt
; zlg([(m;s]hﬁu only can make statements about the oL Rk ety WNp. 3-44)
i i to Xif _n?_‘dds ratio as measured by the E "%: is itrelevant to W (aij's)
. Note. W=w3 . assumem_eﬁegt_mde[

Readlng Faraway (2006, 1%t ed.), 2.12
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