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e 000 (f; =cC): 50 sample (i € {1,2,---50})

e 000D (f;=T): 50 sample (i € {51,52,---100})
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40000000000: (A) constant A

Ai = exp(b1)

0000000000000 (loglikelihood) 0O O OO

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

Ai = exp(B1 + B3fi)

0000000000000 (log likelihood) 0O O OO

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

I TR EEERRN o000

40000000000: (C) x model

Ai = exp(f1 + Pow;)

L

0000000000000 (log likelihood) DO OOO

> logLik(glm(y ~ x, data = d, family = poisson))
’log Lik.’ -235.39 (df=2)
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I TR EEERRN o000

40000000000: (D) x + £ model

i = exp(B1 + Baxi + B3 fi)

L

0000000000000 (log likelihood) DOOOO

> logLik(glm(y ~ x + f, data = d, family = poisson))
’log Lik.’ -235.29 (df=3)
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.- N Control

x + f modell k = 30
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AIC 00000000: deviance

RO glm() O deviance 000

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

Call: glm(formula =y ~ x + f, family = poisson, data = d)
Coefficients:
fT

-0.0320

(Intercept) x

1.2631 0.0801
Degrees of Freedom: 99 Total (i.e. Null); 97 Residual
89.5
84.8

Null Deviance:
Residual Deviance: AIC: 477
Residual Deviance? Null Deviance? AIC?
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2019-07-29 15 /44

kubostat2017d (http

AIC 00000000: deviance

Null deviance, Residual deviance, ...

constant A
x model

Max deviance 475.3
470.8 -|---

Deviance
—2log L*
(badness of fit)

(souBINGQ IINN) G'68
(eoueineq [enpisey) 0°G8

saturation model

Min deviance 385.8
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AIC 00000000: deviance

2. AlcCO00000000O0

00000000 : deviance

OO0ooOoooao: AIC
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AIC 00000000: deviance
deviance D = —2 X log L*
e Maximum log likelihood log L*: goodness of fit
® Deviance D = —2log L*: badness of fit
X log L* Deviance Residual
model g —2log L* deviance
constant A 1 -237.6 475.3 89.5
£ 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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AIC 00000000: deviance
Oo0o000d: AIC = —2log L* + 2k
AlICOUOO0O0O0ODOOOD
. Deviance Residual
: log L*
model k o8 —2log L* deviance AlC
constant A 1 -237.6 475.3 89.5 477.3
£ 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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RETEMILARE  (Neyman-Pearson framework)
statistical

test =)
Alternative

hypothesis
NI RER
glm(y ~ x)

Mt
Null
hypothesis
IR fRIR e
glm(y ~ 1)

test!l

(if ...)

“reject | support 373
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RETEMILARE  (Neyman-Pearson framework)
statistical
test i N
Null Alternative
hypothesis hypothesis
IR (R ER IR ER
glm(y ~ 1) glm(y ~ x)
BEE | ChE
FiRUZO) !
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RETEMILARE  (Neyman-Pearson framework)
statistical
e %
Null Alternative
hypothesis hypothesis
IR (R ER IR ER
glm(y ~ 1) glm(y ~ x)
test!l
Gf ...) NOT reect Say
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oooooao The same example, again
D: deviance
o:o..'. < 3
oo i oody  2° x model
£ Dy = 470.8
g “ constant A
oooo a; g° D, =475.3
el
’ % ) 7 8 9 10 11 12
body size x;
(Doooooa!)
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e00D000OO: log\ = B + Box;
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T
00000 ADis

difference in deviance AD; 9 = Dy — Dy = 4.51 = 4.5

likelihood ratio? — log % =log L} —log L}
2

log L* Deviance
model k 08 —2log L*
constant 1 2376 Dy =4753 0000 5/‘ il j
X 2 2354 D, = 4708 0000 gﬂ
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gooode: [IDDI]%;:T,@ 0ood
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L ooooo poooooooo goooooo
(000ooon) (0oooon)
0o000o00o0on 0ooooo (Dooo)
0oooooooo (oooo) ooDoooo
Bl significant not significant
(Reject @ l ) (Not reject Gl )
TRUE Type I error (no problem)
NOT true (no problem) Type II error
goo0obOO0o0o:0b0obbo0obobooo
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How to generate AD;, under ©, W is TRUE?
> 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)
> fiti$deviance - fit2$deviance
e rpois() 000000 DO0OO00OD (DOOOO)
e J0ODO0OOOOOO glm() OOODO
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00000O0D0O0O00O0O0OoO A random AD;, generator in R
0ooo0 5% o007
get.dd <- function(d) # 000000000 O0DOOODO
{
%* n NOT n.sample <- nrow(d) # 0000
| significant « y.mean <- mean(d$y) # OO OO
s d$y.rnd <- rpois(n.sample, lambda = y.mean)
&7 (— significant (5%) fitl <- glm(y.rnd ~ 1, data = d, family = poisson)
b fit2 <- glm(y.rnd ~ x, data = d, family = poisson)
e fiti$deviance - fit2$deviance # 00O DO DODOO
~ ¥
° pb <- function(d, n.bootstrap)
27 {
o replicate(n.bootstrap, get.dd(d))
T T T 1
0 5 10 15 b
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Generated distribution of AD;5, = D; — Dy Probability{AD; s > 4.5} = % = 0.038
8 ooooooooo
s > source("pb.R") # reading "pb.R" text file
o > dd12 <- pb(d, n.bootstrap = 1000)
g > hist(dd12, 100) # to plot histogram
o LADM =45 > abline(v = 4.5, 1ty = 2)
- J > sum(dd12 >= 4.5)
T T T 1
0 5 10 15
constant A x model 000000 AD; (11 38
(R code is in the next page) so-called “P-value” is 0.038.
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0 f;g‘ﬁ . . 5 ?
In this case, 00O OC “ Y is rejected In case that P >0.05 ...7
So we can state that 0000 ‘_ﬁcan be accepted. |:| |:| |:| |:| |:| |:| |:| |:| IR
x model is better than constant A.
D: deviance
e ceviance ADD00000000000000
o:.'. < 3
oo ooo0y  2F x model
£® Dy = 470.8
g - stant A @
= constan goooooo.-gooot 200000000000
oood z; = Dy =475.3
o -
g o
’ @ 7 8 9 10 1 12
body size x;
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gooooooag http://hosho.ees.hokudai.ac.jp/~kubo/ce/FagModelSelection.html
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