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e D0UD: OO0 {y}
e O0OOO:

e 0OUDO {z}

e OOOO {fi}

EREERN
e 00O (f;=C): 50 sample (i € {1,2,---50})
e JOOO (fi=T): 50 sample (i € {51,52,---100})
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00000000000000000000000?
40000000000 (A) constant A

Ai = exp(f1)

0000000000000 (log likelihood) DO OO O

> logLik(glm(y ~ 1, data = d, family = poisson))
’log Lik.’ -237.64 (df=1)
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00000000000000000000000?
40000000000: (B) £ model

Ai = exp(B1 + B3fi)

10
!

0000000000000 (log likelihood) DO OO O

> logLik(glm(y ~ f, data = d, family = poisson))
’log Lik.’ -237.63 (df=2)
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00000000000000000000000?
40000000000: (C) x model

i = exp(B1 + Paz;)

10
!

0000000000000 (log likelihood) DO OO O

> logLik(glm(y ~ x, data = d, family = poisson))
’log Lik.’ -235.39 (df=2)
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00000000000000000000000?
40000000000: (D) x + £ model

i = exp(B1 + Pox; + B3 fi)
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!
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0000000000000 (log likelihood) DO OO O

> logLik(glm(y ~ x + f, data = d, family = poisson))
’log Lik.’ -235.29 (df=3)
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ROR0E000; devnce
RO glm() O deviance OO0

> glm(y ~ x + £, 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?
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BIEI eV B 5T
deviance D = —2 X log L*

e Maximum log likelihood log L*: goodness of fit

e Deviance D = —2log L*: badness of fit

. Deviance Residual
model k log I —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
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AlCO0OO0O0OOOOOO 000D00000: deviance

Null deviance, Residual deviance, ...

Max deviance475.3 -f--erererereee constant A\
470.8 -|---"|" -4~ x model

[} 0]
© (&,
3] o
z |3
Deviance ; 2
—2log L* 2 5
(badness of fit) 8 9
3 <.
— o
>
o
£

Min deviance 385.8 -|---¥-oou Y.... saturation model
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00000: AIC = —2log L* + 2k

AlCOOODDOOOOO

Deviance i
model k log L” —2log L* dReesil:rlll:el 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
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00000 AD;,

difference in deviance AD1 o = D1 — Dy = 4.51 =~ 4.5
likelihood ratio? — log % =log L] —log L}

& log L Deviance
model & —2log L*
constant A 1 -2376 D, = 4753 0ooo@
% 9 -2354 Dy, =4708 0000

oo bbboobobooodgad
...... gboooobooooboobooooboobo
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000000000 ADi2=450......

L 0oooo ooooooooo goooooo
(0DOoO0ooo) (0oOo0oo)
oooooooo oooooo (oooo)
ooooooooao (oooo) goooooo
f'ﬁ significant not significant
L OO js ; W i
(Reject 6 ik ) (Not reject & il )
TRUE Type I error (no problem)
NOT true (no problem) Type II error
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G is TRUE?

How to generate AD;; under

> d$y.rnd <- rpois(100, lambda = mean(d$y))
> fitl <- glm(y.rnd ~ 1, data

d, family = poisson)

> fit2 <- glm(y.rnd ~ x, data = d, family = poisson)

> fitl$deviance - fit2$deviance

e rpois() DI UOO0OODOODOODOO (DDOOODO)
e JO00OODOUOODODO gim(O) ODOOO
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A random AD,, generator in R

get.dd <- function(d) # UOOOOOO0O0O0OOOOO

{
n.sample <- nrow(d) # 0000
y.mean <- mean(d$y) # 0000
d$y.rnd <- rpois(n.sample, lambda = y.mean)
fitl <- glm(y.rnd ~ 1, data = d, family = poisson)
fit2 <- glm(y.rnd ~ x, data = d, family = poisson)
fiti$deviance - fit2$deviance # DO DI O OODO

}
pb <- function(d, n.bootstrap)
{
replicate(n.bootstrap, get.dd(d))
}
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DoooEEooog
Generated distribution of AD,, =D, — D,

2+ v ODobOoooooo

§~ :(—AD1,2:45

7 ‘w T T 1
0 5 10 15 20

constant A0 x model OO0 0000 AD;

(R code is in the next page)
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DoooEEooog
Probability{AD;, > 4.5} = = (0.038

1000

> source("pb.R") # reading "pb.R" text file
> dd12 <- pb(d, n.bootstrap = 1000)

> hist(dd12, 100) # to plot histogram

> abline(v = 4.5, 1ty = 2)

> sum(dd12 >= 4.5)

[1] 38

so-called “P-value” is 0.038.
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In this case, 000 0@ jg rejected

O

\‘_ﬁ
So we can state that 0 O 0O O gﬂcam be accepted.

x model is better than constant .
D: deviance
[ X ]

oo.'. ks
° S o
oo ¢ oo Yi o x model
2 Dy = 470.8
% 7 constant A
oo0d z a < D, = 475.3
@ ": EEEREEN
wn

' T T T T T
7 8 9 10 1 12

body size x;
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In case that P > 0.05 ...7
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