Recap: overdispersion etc.
» saturated model: y; ~ Bin(n;, pi), B = Yi/ni,

(39 _%L)
L

{(P) = x{yilog(yi/ni) + (i — yi)log(1 — yi/ni)}

» what'’s the saturated model for linear regresstJ what |s

the maximized log-likelihood for this model? Ll
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... overdispersion

Call:

glm(formula = cbind(survive, total - survive) ~ location + period,
family 5 binomial,) data = troutegqg)

period8 -2.3256 0.2429 -9.573 < 2e-16 xxx

periodll -2.4500 0.2341 -10.466 < 2e-16 xxx%

Signif. codes: 0 ‘s%%’ 0.001 ‘xx’ 0.01 '+’ 0.05 .7 0.1 " 1

(Dispersion parameter for binomial family taken to bi-

Null deviance: 1021.469 on 19 degrees of freedom
Residual deviance: 64.495 on 12 degrees of freedom
AIC: 157.03

> summary (bmod2)

Call:
glm(formula = cbind(survive, total - survive) ~ location + period,
family = quasibinomial, data = troutegq)

period8 -2.3256 0.5609 -4.146 0.001356 *x
periodll -2.4500 0.5405 -4.533 0.000686 xxx

Signif. codes: 0 ‘s%x’ 0.001 ‘xx’ 0.01 '+’ 0.05 .7 0.1 " 1

(Dispersion parameter for quasibinomial family taken to be 5.330358)
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.. overdispersion SM §10.6, p.512
» Y | e~ Bin(m,ep)

» E(e) =1, var(e) =¢
> E(Y) = E{E(Y | )} = E(mpe) = mp

» var(Y) =var{E(Y | €)} + E{var(Y | €)}
\mr(m‘oe) + E[&\Pe(u\ae)]
= wmp g4 mp - mec—Q
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.. overdispersion SM §10.6, p.512
» Y | e~ Bin(m,ep)

» E(e) =1, var(e) =¢

v

E(Y) = E{E(Y | €)} = E(mpe) = mp

v

var(Y) =var{E(Y | ¢)} + E{var(Y | ¢)}

:m?(l—z?)% ¢37

var(Y) = m{p(1 — p) + £p?(m — 1)}

v

ntbc
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... matched case-control studies

» suppose we have 1 : M matching one case, M matched controls
» for person j in matched set j, we have 47/} P
. / L

Vi, Xj, i=0,1,....M J

» model:
pi(x)) Ty

X T
W:aj-i-Xij «FOV'-S M\VL [?

czo- M
/
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. matched case-control studies

» suppose we have 1 : M matching one case, M matched controls
» for person j in matched set j, we have

Yij> Xij i:0,1,...,M
» model:
log P i)

1= pi(x;)

» different intercept for each matched set confounding variables
» same effect of covariates across patients and sets B
» data: in matched set j, we have 1 case (person 0) and

M controls (persons 1,..., M)

Eyv ( M Pl’(yoj = 1,}/1/ = 07...,}//\///' = 0)
Priyoj = 1] Mgy = 1) =
/3) (ij ‘ i=0Yj ) Pr(y1/—0,,yM/—0)

/Y/\LC“/‘ i c,vg/a‘ 2. 1 Q,,,pa): M
=M, exp(x;5)

3 T
= o+ X
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... matched case-control studies \
O |

P (y,= Y, = 1) : j
I O )& 2=

@ | )&=

- /P(\/acl) \/]jc\)>

<Ly 2y
= E ~+4¢, /p/] ( \/D - (/\/I ﬂ/b> +P/\ (\/t';oj\/lzj
t’_“({ °+e_ =(+J%7£c.
B ﬂ_—,——/ COTT a4 %i\

| + edﬁﬂs )+ e

T/l Vi
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