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

> head(d)

id pot £ vy
1 1 AC 6 e id%l: f@x&E=S {1,2,3,---,100}
2 2 A 9o pot Bl #EASEA {A B, C, .-, J)
3 3 AC19
L4 ac s o £ 7 AL I hO—JLC BERT
5 5 AC o e yi:ETFEH(REEZEX)
6 6 A C 19
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o 100
d$|d

e plot(d$id, d$y, pch = as.character(d$pot), ...)
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> summary(glm(y ~ f, data = d, family = poisson))
(B8 ...

Coefficients:

Estimate Std. Error z value Pr(>|z|)
(Intercept) 1.8931 0.0549 34.49 < 2e-16
fT -0.4115 0.0869 -4.73 2.2e-06

(B8 ...
o [ERlZV2IE (f) 295 &, FHBBFHILTIS?
e AIC TCETFTILEIRLTERULUL D BREFERIC




GLMM: 7 Ov o =(d8EE

> library(glmmML)
> summary (glmmML(y ~ f, data = d, family = poisson,
+ cluster = id))

(BB ...
coef se(coef) z Pr(>|z|)
(Intercept) 1.351 0.192 7.05 1.8e-12
fT -0.737 0.280 -2.63 8.4e-03
(BB ...

e PoOIXYREL?
o UL AEKMLIEDESEHNFHLN?
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SR DERE

-~ IR a & f; DFRE b IFRBHRSBGLH (T < FELHA

IE*i 53 70)

- BEAEE 70Oy VEIEBEBNLERIDM (TN TNIEE
RZ= 01, 02 DERSH, EHHIFEO)

ZHERE o, TEIBBREFIDM ([0, 107 O—F5 )

Tt

0
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for (i in 1:N.sample) A

Y[i] ~ dpois(lambdali])

log(lambdal[il) <- a + b *x F[i] + r[i] + rp[Potl[i]]
Iy
# RDORA Y DEROMDERICD DS

o AFEDERALEE f; € {C, T} I&, ENETN F[i] Z 0, 1
EEENAD

e Pot[i] IF 1, 2, ..., 10 EHFICKRB LIEASFL %
WNTHEWT, EERFDONR rpl...] Z2SHEIETS




BRE + 70y 0EZDHBRT7 Y EIFD BUGS code (2)

# BIORAIHNLDDDIX
a ~ dnorm(0, 1.0E-4) # thh
b ~ dnorm(0, 1.0E-4) # AERDZE
for (i in 1:N.sample) A
r[i] ~ dnorm(0, taul[1]) # {EFEZE
t
for (j in 1:N.pot) {
rp[j] ~ dnorm(0, taul2]) # HWEARFDE (7AvY I E)
t
for (k in 1:N.tau) {
taul[k] <- 1.0 / (sigmalk] * sigmalk]) # {E{K-HEREZKDIETSD X
sigmalk] ~ dunif(0, 1.0E+4)
}
+
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R2WBwrapper #%

T WinBUGS % {& 5

7y DAL

g8l —4
INGA—4—HERE

IR ERHIE N
FEROERLE

bugs 77T T4

R2WBwrapper Azt v b

library (R2ZW1nBUGS)

BT —% FRAEHD
INTGXA—5— ) HR{E p 3 DY VTV
2% Yy
BUGS code "ﬁ' WinBUGS: MCMC Et&



post.bugs <- call.bugs(
file = "model.bug.txt",
n.iter = 9000, n.burnin = 1000, n.thin = 20

)

(default <€) 3 chain
n.iter = 9000: U'& 2D chain (& 9000 MCMC step
n.burnin = 1000: &#D 1000 MCMC step (XIET 3

20: 20 MCMC step & IEL T

n.thin

B> TILEIE 400 x 3



WinBUGS ICL 2D MDHETE, R TIRHIE

wbo/public_html/stat/2011/C6/example1/model.bug.txt", fit using WinBUGS, 3 chains, each with 9000 iteratior

80% interval for each chain R-hat medians and 80% intervals
4 -2 0 2 4 1 15 2+
a — ° 3 _
[ ]
sigmaj = ° J
I =
-_— : 1 4
— . 0 -
-— [ ]
— [ ]
— .
— : 1 -
— [ ]
—_ : b °]
-_— . 14 *
——— [ ]
-_— . 2
— Y
— [ ]
— [ ]
— [ ]
_— E 2 1
-~ — E sigma 151
=3 S K
__— E 05' 12
— [ ]
—_ .
— [ ] 4 -
—_= : 29 4 4, +‘+¢+++ 0% 0
= ° wr 0 194 ¢ o*% ¢ ¢
= : ST TN T
— [ ]
_— : 4 - 1234567891012 14 16 18 20 22 24 26 28 30 32 34 36 38 40
—_— .
— [ ]
— : 4 -
—— . 5 4 '
—_— . 1Y ¢ ¢
— : oyt
— s 2712345678910
— [ ]
—— [ ]
—_— . 400-
— [ ]
= : deviancs™)
) I, : evia ce360_
— [ ]
4 2 0 2 4 1 15 2+ 340°

*

array truncated for lack of space
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0 100 200 300 400 -4 -3 -2 -1 0 1
lterations N =400 Bandwidth = 0.1747

> print(post.bugs, digits.summary = 3)

(B
mean sd 2.5Y, 257, 507 757 97.5% Rhat n.eff
a 1.501 0.529 0.482 1.157 1.493 1.852 2.565 1.032 240
b -1.016 0.706 -2.436 -1.476 -0.993 -0.565 0.395 1.019  45C

sigmal[1] 1.020 0.114  0.822 0.939 1.014 1.089 1.265 1.004
(B ...

CDREF—IVYEERLEEFHIa2LM1Va Y
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510



2012-11-02 k6 21/ 56



o BfAZE - TAOY IVENAKEL

e 1L LAYV IEAANANICNILKLTERVWEAS, JOv Y
HEEH>EEPLT, LYUILEMER ERSFOMEDIESD
x| ZIEEICHEHETET 5 LHAWL

o BRIDFIR (/NTA—=F—b) ICDWVWTI, TRV’ HBEE
TWEEFALW] <HVWAELLESD

e random effects DEENKI W& X (21X, fixed effects
DREINBEZICKLKBD—=—tD IR ARZBZ &
tHhNIL, RADIETOERIRINDEIEE



WinBUGS TZREMREET ) 7

— —RTEDRET— —



RAlTF—47 L

RIEIFHE (ICR A

i
Y
o HRIE TEDR
10
-
O QO
o)
3 o & °0 ©
O ’ SN
S 2 / O, O O
3 o o0 ‘. o) O QO
[ Il CD \\ O
2 ' o o ) ok -5
r O O O =" \
© O / O O ®
ll O O \\
e o \
/ o) O ‘O
JO o) \
LO— JO QO
/ o &
%) &,
e
o)
o— o
[ [ [ [ [ [
0 10 20 30 40 50
location

[l Z2fAE

2012-11-02 k6

(2012-10-26 17 :28 15IERR)

CHEEZZER L TEYE

|

KD,

i
ot
frit

24/ 56



2
N

\

2012-11-02 k6

A

ZEMHEEZZERT 52 ET I
RAT—H7 L

LO_ |
(qV|
Q-
O QO
O N © @)
) -=<
(&) O Y, S O
S 2 S b, O (o)
S o o o O QO
[ Il (D \\ O
3 e 0 ot BTN
1O O O === (N
© E— /0 O S,
! o) o) X
I’ O (@) \\
/ e O\ Z\O
;O e \
LO— D (@ OXY
p o &
s) &
0
e
o o
| | | | | |
0 10 20 30 40 50
location

B I NS IT I EHED SR

(2012-10-26 17 :28 15IERR)

X [&],




OnOROROS

R i OBREEBUETEG X ORT Y U RMICLED D!
yi ~ Poisson(\;)

I N, OXNEWUE (2EDEY) + (5FrE) EnElT 5:
logA\i =8+ 7r;

RAZETILELTHODPWIEWDT, HELIEWRS A —4—
DEFDH ZROTPROSRITFNIE LS WL
SRt ICDWTlEdh & TEBH

-

Uinl

EAERDFEY B IFEBFHEOMICLED D
B ~ Normal(0, 10?),




OnOROROS

e Conditional Autoregressive (CAR) ETILICE T BIBFIZE r; DR

DI EFIDM(N; I i OIEEHAAE, J; & i DEEHR):

2.5e1,Ti o
IN; ’N-)

r; ~ Normal(

o o [IEIBFHRFAMOMICLLDLD:
T =1/0% ~ Gamma(1.07%,1.0 %)
o XA XADEE — FERPMDEL
p(Y | B, {r:}, 7) X (BRifTmHNIh)
J )/ #F)dBdri---drsodt

p(Bs{ri},7|Y) =
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model { # BUGS A— R TEFRINEERA XETILOH

for (i in 1:N.site) {
Y[i] ~ dpois(mean[i]) # B8Rl —4 EBEDRER
log(mean[i]) <- beta + rel[i]l # (2ADIEH) + (FFE)

}

# GFTZ= rel[i] %Z CAR model THX

re[1:N.site] ~ car.normal(Adj[], Weights[], Num[], tau)

beta ~ dnorm(0, 1.0E-2) # SAROEHIIEIERIBIID S

tau ~ dgamma(1.0E-2, 1.0E-2) # HZATZDILS D X IIEIBHREDH
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Y XA A LREROERT—4 (1954-2007)

Yakushima
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year

Omaezaki (%), Minabe (F013XLL), Kamouda (8 5)
Hiwasa (f85), Miyazaki (2 %), Yakushima (B2 5)

*1 (© Mike Gonzalez, October 14, 2007. Wikimedia Commons. *2 (¢) OpenCage, February 2, 2006. Wikimedia Commons.
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ATV RNTF—IRRTYUBHEICLEDD
dpois (exp(log.y[t]))

<
(_I_
2

I EERE m ([t IBRE /A XZMA %
log.y[t] ~ dnorm(m[t], tau)
m[t] <- x[t] + alt]

FJ/414 XIIBENLE
alt] ~ dnorm (0.0, tau.a)

BfERBEDOZEICE /A XEMA S
dnorm(x[t—-1] + r[t], tau.x)

BPFTEEOEEEREIETS V¥ LICELT S
r(t] ~ dnorm(r[t—-1], tau.r)

RIS L7

X
(_I_
¢

(EIFBEZDH - ERRIEE > EBHRFRE/ICRY FTT)
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