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GLMM is a simplified Hierarchical Bayesian
Model
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e GLMM: (individual differences) + (group differences) + - - -
e HBM: to estimate posterior distributions
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seed number data, complicated design y: number of seeds
> d <- read.csv("dl.csv")
> head(d) e iddJ: 0000
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® plot(d$id, d$y, pch = as.character(d$pot), ...)
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individual + pot differences
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® plot(d$pot, d$y, col = rep(c("blue", "red"), each = 5))
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GLM: 000000000000
> summary(glm(y ~ f, data = d, family = poisson))
(@)
Coefficients:
Estimate Std. Error z value Pr(>|zl)
(Intercept) 1.8931 0.0549 34.49 < 2e-16
T -0.4115 0.0869 -4.73 2.2e-06
(@) ..
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Plot your data!
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GLMM: 000000000000 0000
> library(glmmML)
> summary (glmmML(y ~ f, data = d, family = poisson,
+ cluster = id))
(@) ..
coef se(coef) z Pr(>lzl)
(Intercept) 1.351 0.192 7.05 1.8e-12
fT -0.737 0.280 -2.63 8.4e-03
(@)...
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HBM: individual + block differences
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JAGS: to estimate posterior distributions
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000 +000000000000000 BUGS code (2)

# 0000000O0OOooO

a ~ dnorm(0, 1.0E-4) # 00O

b ~ dnorm(0, 1.0E-4) # OO OO0

for (i in 1:N.sample) {
r[i] ~ dnorm(0, taul1])

}

for (j in 1:N.pot) {
rp[jl = dnorm(0, taul2]) # OOO0O00O (ODOOOO)

}

for (k in 1:N.tauw) {
taulk] <- 1.0 / (sigmalk] * sigmalk]) # OO0OO0O00OO0O0OOO
sigmalk] ~ dunif (0, 1.0E+4)
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Diagram of the Hierarchical Bayesian Model

F—5
BEGDEFHY[iE

T—4 (GREAZH)
MERRALIE F[i]
BARHE

: FEEE AT 575 BB
2EkE A X o
beta4[1] bet€[2] — =l g{é%% == ﬁ?ﬁim
j WEREAN T
(BEFS )
000000000 2019 (g) 2019-08-06 14 /42

I EEEEEEN
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model

{

for (i in 1:N.sample) {

Y[i]l ~ dpois(lambdalil)

log(lambdal[i]) <- a + b * F[i] + r[i] + rp[Pot[il]
}
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Yes! no fertalization effects (b)

mean sd 2.5% 257 507% 75%  97.5% Rh
a 1.501 0.529 0.482 1.157 1.493 1.852 2.565 1.0
b -1.016 0.706 -2.436 -1.476 -0.993 -0.565 0.395 1.0
sigma[1] 1.020 0.114 0.822 0.939 1.014 1.089 1.265 1.0
(@)

Example data was generated under “(fertalization
effects = 0)”
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Do not neglect individual and groups differences!
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differences both in plants and pots
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BEH RR BEFrZ SROFY (cm) SROFERZE .
(®) %47 1E8 288 1EHE 268 1E8 268 Sample size Mean sD
A T 55 51 15136 15727 294 298 City Treatment year 1 year 2 yl y2 yl y2
B T 53 49 1515 15683 307 314 A T 55 51 151.36 157.27 2.94 2.98
S > B 322 156 30 32 T 53 49 15156 156.83 3.07 3.14
D T 53 52 153.09 156.00 265 264
N . = > o 20 am c c 55 53 152.22 157.08 3.20 3.21
F c 55 53 15331 1572 310 313 D T 53 52 153.09 156.00 2.65 2.64
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R ° 7 7 s 3m 2k F c 55 53 15331 157.22 310 3.13
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Hierarchical Bayesian Model
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Hierarchical Bayesian Model
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Hierarchical Bayesian Model
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Hierarchical Bayesian Model
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