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> logLik(glm(y ~ f, data =
’log Lik.’ -237.63 (df=2)

d, family = poisson))
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> logLik(glm(y ~ 1, data =
’log Lik.’ -237.64 (df=1)

d, family = poisson))
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> logLik(glm(y ~ x, data =
’log Lik.’ -235.39 (df=2)

d, family = poisson))
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deviance D = —2 X log L*
e Maximum log likelihood log L*: goodness of fit
e Deviance D = —2log L*: badness of fit
. log L* Deviance Residual
og
model ° —2log L* deviance
constant A 1 -237.6 475.3 89.5
f 2 -237.6 475.3 89.5
x 2 -235.4 470.8 85.0
x + f 3 -235.3 470.6 84.8
saturation 100 -192.9 385.8 0.0
IR0l C 00000000 000 2015 (4) 2015-05-26 15 / 37
00000: AIC = —2log L* + 2k
AlCOOO0DOoOOoODo
Deviance Residual
: log L*
model k 08 —2log L* deviance AIC
constant A 1 -237.6 475.3 89.5 477.3
f 2 -237.6 475.3 89.5 479.3
X 2 -235.4 470.8 85.0 474.8
x + f 3 -235.3 470.6 84.8 476.6
saturation 100 -192.9 385.8 0.0 585.8
AIC: A (or Akaike) information criterion
IRl Co0000000 000 2015 (4) 2015-05-26 17 / 37

GEEEEEE:
RO glm() O deviance 00O

> glm(y ~ x + f, data = d, family = poisson)

Call: glm(formula =y ~ x + f, family = poisson, data = d)
Coefficients:
(Intercept) X £T
1.2631 0.0801 -0.0320
Degrees of Freedom: 99 Total (i.e. Null); 97 Residual
Null Deviance: 89.5
Residual Deviance: 84.8 AIC: 477
Residual Deviance? Null Deviance? AIC?
kubo (http://goo.gl/mshsEM) [fujujufuiuliulsisisMuiulsiPYrERC) 2015-05-26 14 / 37
Null deviance, Residual deviance, ...
Max deviance475.3 constant A
470.8 || s x model
o) o]
© a
[$)] o
Z B
c @
Deviance = 2
—2logL” | |2 |&
QO
(badness of fit) § g
2
K2
Min deviance 385.8 saturation model
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significant not significant
L an ﬁ is .. it at
(Reject @ ) (Not reject € I )
TRUE Type I error (no problem)
NOT true (no problem) Type II error
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. EEE
00000 ADy,
difference in deviance ADyy = Dy — Dy = 4.51 =~ 4.5
likelihood ratio? — log % =log L} —log L}
2
Deviance
. log L*
model k 08 —2log L* _
constant A 1 2376 Dy =4753 0000 éf’ W/lﬁ
x 2 2354 Dy =4708 0000 gﬂﬂ
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How to generate AD;, under 5 Wﬁ is TRUE? oooooooooooooo
oooo 5% o0
> d$y.rnd <- rpois(100, lambda = mean(d$y)) 3- NOT ;
. -~ . . © | significant <
> fitl <- glm(y.rnd ~ 1, data = d, family = poisson) S :
> fit2 <- glm(y.rnd ~ x, data = d, family = poisson) B _) significant (5%)
> fitl$deviance - fit2$deviance S 1
3 :
=h !
e rpois() JOOO0OO0ODOUOOD (DODODO) S+
Q| '
e JO0OODODODOOO gimO OOOO ° :
T T T T 1
0 5 10 15 20
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A random AD,, generator in R Generated distribution of AD,, = D, — D,
get.dd <- function(d) # 00 OO000O0OO0O0OOO 8- . DooDoooOO
{ =B D AD]_]Q =45
n.sample <- nrow(d) # 0000 2| :
y.mean <- mean(d$y) # 0 0O0O0O ;7 ;
d$y.rnd <- rpois(n.sample, lambda = y.mean) ;7
fitl <- glm(y.rnd ~ 1, data = d, family = poisson) §7
fit2 <- glm(y.rnd ~ x, data = d, family = poisson) - §
fiti$deviance - fit2$deviance # 000000 DODO o :
} ¢ : 1 15 2
pb <- function(d, n.bootstrap) constant A x model 00O OO0 ADq o
{
replicate(n.bootstrap, get.dd(d)) (R code is in the next page)
}
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Probability{AD,, > 45} = 38 = (.038
rooapllity 1.2 = 4.9 = To00 — V- . . .
In this case, DO 0O is rejected
<)
> source("pb.R") # reading "pb.R" text file So we can state that DO OO can be accepted.
> dd12 <- pb(d, n.bootstrap = 1000) x model is better than constant A. .
D: deviance
> hist(dd12, 100) # to plot histogram CXH .
. _ _ °®® 7
> abline(v = 4.5, 1ty = 2) oo i 000 v ;i x model
> sum(dd12 >= 4.5) 2 7] Dy = 470.8
[1] 38 E constant \
S [EERERE
Y «“ ” g O o
so-called “P-value” is 0.038. r 4 @ m
body size z;
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