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> d <- read.csv("datada.csv")
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> d <- read.csv(
+ "http://hosho.ees.hokudai.ac.jp/ kubo/stat/2013/Fig/binomial/datada.csv")
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> summary(d)

N y
Min. :8 Min. :0
1st Qu.:8 1st Qu.:3
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3rd Qu.:8 3rd Qu.:8
Max. :8 Max. :8
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> legend("topleft", legend = c("C", "T"), pch = c(21, 19))
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> logistic <- function(z) 1 / (1 + exp(-2)) # 00ODOOO
> z <- seq(-6, 6, 0.1)
> plot(z, logistic(z), type = "1")
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1+ exp(=(b1 + fo))

q= = logistic(f; + fax)

o logit 0 0
logit(q) = log

= 31 + Bax

logit O logistic O O O O O logistic O logit 0 0O OO

logit is the inverse function of logistic function, vice versa
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> glm(cbind(y, N - y) ~ x + £, data = d, family = binomial)

Coefficients:
(Intercept) X fT
-19.536 1.952 2.022
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RO data.frame: OO0 Area, 00O x, 000 y

> load("d2.RData")
> head(d, 8) # 0O 8 O00OO0O

Area x vy
1 0.017249 0.5 0
2 1.217732 0.3 1
3 0.208422 0.4 0
4 2.256265 0.1 0
5 0.794061 0.7 1
6 0.396763 0.1 1
7 1.428059 0.6 1
8 0.791420 0.3 1
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> plot(d$Area, d$y)
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RO gln()000000O000

> fit <- glm(y ~ x, family = poisson(link = "log"), data = d,
offset = log(Area))
> print(summary(fit))

Call:
glm(formula = y ~ x, family = poisson(link = "log"), data = d,
offset = log(Area))

(...0..0
Coefficients:

Estimate Std. Error z value Pr(>|zl)
(Intercept) 0.321 0.160 2.01 0.044
X 1.090 0.227 4.80 1.6e-06
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# defining logistic function

logistic <- function(z) { 1 / (1 + exp(-2)) }

# random numbers following binomial distribution
rbinom(100, 8, prob = logistic(0))

# random numbers following Gausssian distribution
rnorm(100, mu = 0, sd = 0.5)

r <- rnorm(100, mu = 0, sd = 0.5)

# random numbers following ... 7

rbinom(100, 8, prob = logistic(0 + 1))
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Generalized Linear Mixed Model (GLMM)
00000000: B+ fox; + 7

o fixed effects: B + Box;
« global parameter — OO 0000

00000000 s O global parameter
. random effects: +r;
e local parameter — 00 ¢ 0O OOOO

kubostat2013ou2 (http://goo.gl/RrHZeY) 00000 (0D)000 (2) 2013-08-27

60 / 74


http://goo.gl/RrHZeY

doboooobouobouobouoooon

AED
@& 2 n7—75

{r, v

\
T, B B,

100} g

1

local parameter global parameter

gooboooooooooooboogr?

kubostat20130u2 (http:/ ; 00000 (DO0)000 (2) 2013-08-27

61/ 74


http://goo.gl/RrHZeY

oooo0O0o00o00000o00o ooo », 000000000000

s Ubbouoobouoobouooouon

ot , dodooboooooon

gobbboooboboboooon

kubostat2013ou2 (http://goo.gl/RrHZeY) 00000 (0D)000 (2) 2013-08-27

62/ 74


http://goo.gl/RrHZeY

0000000000O00o00a0 000 », 000O0O0O0COODOO

oo -, godooooon

local parameters: {ry,rq,---

O 1wobuoggbooogboogooon 0boogbood
oooog obbooooobobod

> d <- read.csv("data.csv")

>
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head(d)
Nyxid
802 1
812 2
822 3
842 4
812 5
802 6
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glmmML package U U U 0O GLMM 00O

> install.packages("glmmML") # if you don’t have glmmML
> library(glmmML)
> glmmML (cbind(y, N - y) ~ x, data = d, family = binomial
+ cluster = id)
> d <- read.csv("data.csv")
> head(d)
Ny x id
1802 1
2812 2
3822 3
4842 4
5812 5
6 802 6
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GLMM O0000: B, B, 3

> glmmML (cbind(y, N - y) ~ x, data = d, family = binomial,
+ cluster = id)

...(snip) ...

coef se(coef) z Pr(>|zl)
(Intercept) -4.13 0.906 -4.56 5.1e-06
X 0.99 0.214 4.62 3.8e-06

Scale parameter in mixing distribution: 2.49 gaussian
Std. Error: 0.309

Residual deviance: 264 on 97 degrees of freedom AIC: 270

AN AN
By = —4.13, 3y = 0.99, § = 2.49
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