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RETERI/SARE  (Neyman-Pearson framework)
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test anl \ﬁgy
Null Alternative
hypothesis hypothesis
SRR SR
glm(y ~ x)
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difference in deviance AD1 o = Dy — Dy = 4.51 = 4.5
likelihood ratio? — log % =log L] —log L}
2

. log L* Deviance
0
model ' & —2log L*
constant \ 1 -237.6 D, = 475.3
x 2 -235.4 D, =4708 0000 L
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How to generate AD;, under G 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)

> fitl$deviance - fit2$deviance

e rpois() DI OO0ODODOODDOO (DDOODO)
e JO0IODOUOODODO gim(O) ODOOO
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A random AD;; generator in R

get.dd <- function(d) # DO0OD0ODOOODOOOOOO

{
n.sample <- nrow(d) # O0O0O0O
y.mean <- mean(d$y) # 00O 0O
d$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)
fitl$deviance - fit2$deviance # DO OO O DOOO

}
pb <- function(d, n.bootstrap)
{
replicate(n.bootstrap, get.dd(d))
}
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Generated distribution of AD;, = Dy — D;
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constant A0 x model DO00000 AD;

(R code is in the next page)

ngt2016d (http://goo.gl/aFLLHZ) 0000000 2016 (d) 2016-11-15 20 / 66


http://goo.gl/aFLLHZ

Probability{AD;, > 4.5} = 332. = (.0332

>

>

10000

source("pb.R") # reading "pb.R" text file
dd12 <- pb(d, n.bootstrap = 10000)
hist(dd12, 100) # to plot histogram
abline(v = 4.5, lty = 2)

sum(dd12 >= 4.5)

[1] 332

so-called “P-value” is 0.0332.
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x model is better than constant .

D: deviance

oo.’ b
[ ] .
° S
oo i ooo0 y iy x model
O 2
2 Dy = 470.8
g constant A
ooog z; = Dy = 475.3
=
D]
O «~
wn T T T T T
J 7 8 9 10 11 12
body size x;
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oooooooooooo R

datada.csv 00 CSV (comma separated value) format file OO OR O
gooogoboobooood:

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

or

> d <- read.csv(

+ "http://hosho.ees.hokudai.ac.jp/ kubo/stat/2015/Fig/binomial/datada.csv")

0000 40000000 data frame (0000000
00)o0ooooo
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“N OO0OD0OO0O kOOODOO”

goooooo

data frame d O 0 OO

> summary(d)

N y
Min. :8 Min.
1st Qu.:8 1st Qu.:
Median :8 Median :
Mean :8 Mean
3rd Qu.:8 3rd Qu.:
Max. :8 Max.

ngt2016d (http://goo.gl/aFLLHZ)

0 0 O OO W O

X
.00 Min. :
.00 1st Qu.:
.00 Median :
.08 Mean

.00 3rd Qu.
.00 Max.

0000000 2016 (d)

Oo0oooOoooOoOooon

7.660
9.
9
9

338

.965
.967
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:12.

770
440

C:50
T:50
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goboooboooooood

> plot(d$x, d$y, pch = c(21, 19)[d$f])
> legend("topleft", legend = c("C", "T"), pch = c(21, 19))
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0000 binomial distribution O logit link function
Odooodoodoodoooodno

0000000000000 (: 00000D0e.g. 2z = B+ foxi)
1

; = logistic(z;) = —————
4 = logistic(z:) 1+ exp(—2;)
> logistic <- function(z) 1 / (1 + exp(-z)) # OO OO0
> z <- seq(-6, 6, 0.1)
> plot(z, logistic(z), type = "1")
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2 4
ogoooag z
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000000000000 0000 binomial distribution O logit link function

logit link function

o logistic (0 0
1

1+ exp(—(f1 + Paz))

q= = logistic(f31 + B21)

o logit O O
logit(q) = log %_q — B1 + o

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

logit is the inverse function of logistic function, vice versa
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ROODDODOOOOOD —pB 0O B 00000

(A) 000000000f;=c0 (B)OOOOOOOO

0 — o oo 0000 ® 0 —
oo © o

0 — oo am © —

N ° ~
e i T T T T e T T T T T
7 8 9 10 11 12 7 8 9 10 11 12
X T

> glm(cbind(y, N - y) ~ x + £, data = d, family = binomial)

Coefficients:
(Intercept) X fT
-19.536 1.952 2.022
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logit(q) = log ﬁ = p1+ Bz + Bsf + Baxf

. in case that 8, < 0, sometimes it predicts ...

1 1 T 1
8 9 10 11 12

gooooog =
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RO data.frame: 00 Area, 000 x, 000 y

> load("d2.RData")
> head(d, 8) # 00O 8 OO OO
Area
.017249
.217732
.208422
.256265
.794061
.396763
.428059
.791420

W oL, N~ D W oK

y
0
1
0
0
1
1
1
1

0 N O O W N
O B, O O N O = O
O O O O O O O o
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> plot(d$x, d$y / d$Area)
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> plot(d$Area, d$y)
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000 000 (DODOOODO)DO0OO0OO

> plot(d$Area, d$y, cex = d$fx * 2)
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Yy ~ X,
family = poission(link = "log")
data = 4,
offset = log(Area)
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RO glnOOO0O0O00ODOO

> 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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Hierarchical Bayesian Model (HBM)
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