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estimation

Hierarchical Bayesian Model MCMC
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such as individuality Model (GLM)
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distribution?
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oooooooooooo R

datada.csv 0 CSV (comma separated value) format file DO OOR O
googoboobooood:

> 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)o00oooo
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data frame d O 0 OO

> summary(d)

N y X £
Min. :8  Min. :0.00 Min. : 7.660 C:50
1st Qu.:8 1st Qu.:3.00 1st Qu.: 9.338 T:50
Median :8 Median :6.00 Median : 9.965
Mean :8 Mean :5.08 Mean 9.967
3rd Qu.:8 3rd Qu.:8.00 3rd Qu.:10.770
Max. :8 Max. :8.00 Max. :12.440

kubostat2017e (http://goo.gl/76c4i) 000000000 2017 (e) 2019-08-05 12 /46


http://goo.gl/76c4i

y 0O0OO0ODOO0OO0” 0000000 OooooOooooOooon

gobooboooooood

> 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
Oooodoodoododoodan

0000000000000 (:000000e.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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&
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goooo z
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000000000000 0000 binomial distribution O logit link function

logit link function

o logistic 00 O
1

1+ exp(—(f1 + Paz))

q= = logistic(f81 + B21)

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

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

logit is the inverse function of logistic function, vice versa
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0000 binomial distribution O logit link function
ROOOOODOOOOO —p 0O g, 00000

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

0 — o oo o000 ® 0 —
oo © o

0 — oo ao © —

N ° ~
e 9 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 + f, data = d, family = binomial)

Coefficients:
(Intercept) X fT
-19.536 1.952 2.022
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logit(q) = log . zq = p1+ Bz + Baf + Baxf
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RO data.frame: 00 Area, 000 x, 000 y

> load("d2.RData")
> head(d, 8) # 00O 8 O00OOO

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$x, d$y / d$Area)
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dsy

> plot(d$Area, d$y)
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> plot(d$Area, d$y, cex = d$fx * 2)
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1. 0000400000 4000 A000000 L
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y; ~ Pois(\;)

2. 000 OO0 A, 00000 000000 B
ooooa 00 10 20 30

dSAreé
Xi = A;jexp(B1 + Paz;)

000 N\ =exp(B + Box; +log(4;)) 00000
log(N\;) = 81+ Bex; +1og(A;) 00D OOOOODO0OOOOOO

0000 log(4;) O offset 0000 (00 g000)
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O
o XK?
B30
e family: poisson, DO OOOOI o] %
® link [J[O: "log"
e OO0 1y ™ x
® offset OO0 : log(Area) A e
- " dsArea .

o 00000 z=p1+ P2 x+ log(Area)
a,b000000000O00O0O0

o 000000000 ANDODODDO log(A) =2
000 X=exp(z) =exp(f1 + B2 x + log(Area))

o 00D ODO NODOODODODODO:
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glm(O) OO OO0

TRz MMNT 24797 b £

Fit)<- (glmX 0 mksnmoEE
Yy ~ X,
family = poission(link = "log")
data = 4,
offset = log(Area)
) ) > OBEBDIEE (BBEH)
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000000 offset 000
RO ¢gimOQOUOOOOOOOO

> 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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A preview of continuous
probability
distributions to construct
Hierarchical Bayesian Models

at2017e (http://goo.gl/76c4i) 000000000 2017 (e) 2019-08-05 42 /46



http://goo.gl/76c4i

oooooo?
discrete probability distributions 7

Ooooog ?
continuous probability
distributions 7

at2017e (http://goo.gl/76c4i) 000000000 2017 (e) 2019-08-05 43 /46


http://goo.gl/76c4i

oooooooooo! OD00000 offset 0ODO

O0O0O0OODO discrete probability distributions

Poisson distribution Binomial distribution
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Uniform distribution (continuous) — an important “device” for HBM

parameter: min (a) and max (b)

f(x)
1 . .
b-a | |
| |
| |
| |
J
0 a b X
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the normal or Gaussian distribution — an important “device” for HBM

parameter: mean (u) and SD (s > 0)

00 (mean) =0 Standard Deviation (SD) s
| S = 10
[}
:
L \s=15
7 : ™
\ s=3.0
{ T T ! T T 1
6 -4 -2 0 2 4 6
x
@] 8)=— -
T |s)= exp | ——=
p 27T82 P 282
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