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Hierarchical Bayesian Model MCMC
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flexibte Model (GLMM) -
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such as individuality Model (GLM)

Always normal MSE
distribution?
That’ s non-sense! Linear model
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Modeling number of seeds of plants using GLM
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R googn
data3a.csv 0 CSV (comma data frame d O O O
separated value) format file 0 O 0 O . 4
ROODODODOODOODODOODOOO:

y x £
1 6 8.31 C
2 6 9.44 C
> d <- read.csv("data3a.csv")
3 6 9.50 C
000040000000 data R LEE
frame (J0O0DO0O00) 0000 9 T 10.86
00 100 9 9.97
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data framed DO 0O0O: OOOOOOO

> d$x
[1] 8.31 9.44 9.50 9.07 10.16 8.32 10.61 10.06
[9] 9.93 10.43 10.36 10.15 10.92 8.85 9.42 11.11
...0ooo...
[97] 8.52 10.24 10.86 9.97

> d3$y
[1] 6 6 61210 4 9 9 911 6 10 6 10 11 8
[t17] 3 8 5 5 411 510 6 6 7 9 310 2 9
...0ooo..
(971 6 8 7 9
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> d$f
[fJccccccececcececcececececececececceccecceccecceccc
[26 CCCCCCCCcCcccccececcececcecceccecceccecccc
B TTTTTTTTTTTTTTTTTTTTTTTTT
[76] TTTTTTTTTTTTTTTTTTTTTTTTT
Levels: C T

gooodob:-b0oo0boooooboboon
gboboocoTO 200
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ROODODOOOODODOOOO

> class(d) # d 0 data.frame [ 0[O

[1] "data.frame"

> class(d$y) # y UUODOUODODOO integer OO O

[1] "integer"

> class(@$x) # x UOOOOOOODO numeric OO0
[1] "numeric"

> class(d$f) # OO0 f OO factor OODO

[1] "factor"
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data frame [0 summary()

> summary(d)
y
Min. : 2.00
1st Qu.: 6.00
Median : 8.00

Mean : 7.83
3rd Qu.:10.00
Max. :15.00

Min.

1st Qu.:

Median

Mean

3rd Qu.

Max.

kubostat2017c (http://goo.gl/76c4i)
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9.428 T:50
:10.155
:10.089
:10.685
:12.400
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O00000000000O!

> 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 f00000000000 (box-whisker plot)

> plot(d$f, d$y) # note that d$f is factor type!
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000000000, predictor of linear model
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e 100D
e [10

0oooO
(0000)= 00
+ (00 1)x (0000 1)
+ (00 2)x (0000 2)
+ (00 3)x (0000 3)
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ROIODODOODOOD (GLM) OOOO......

good good GLMODOOO
(D0) 0DUOO0OO0OO0OO  rbinom()  glm(family = binomial)
oooo rbinom() glm(family = binomial)
oooooo rpois() glm(family = poisson)
oooooo rnbinom() glm.nb() in library(MASS)
(D0) OOooo rgamma () glm(family = gamma)
oooo rnorm() glm(family = gaussian)

e cin() JO0OO0O0O000O0O0O0O0O0O0OO

e GLMOIOOOOOUOOODOOODOOOOOODOOOODOOOOOODODOOOOO
gobooooooboooooooo
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Ai = exp(B1 + Bo;)

‘\{/31,/32} {61, B2}
\ = {208} : —{~1,04}

oo 0 N
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GLM O0O000D0DDDODODOO « @ooo)

OO0 000 N
i = exp(f1 + Pox;)
P

log(\i) = Bi + Box
log0)=00000

logDODOOOOOOOODOODOODOODOODOOD
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0O GLM OO0OO0O0OO0OO0OOO0OOO 000000000 oooOoooooo

glm() OODOODO

> d

y x £
1 6 8.31 C
2 6 9.44 C
3 6 9.50 C
...0ooog...
99 7 10.86 T
100 9 9.97
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> fit <- glm(y ~ x, data = d, family = poisson)

000000000 2017 (c)

2019-07-22

32/45


http://goo.gl/76c4i

0O GLM OO0OO0O0OO0OO0OOO0OOO 000000000 oooOoooooo

glm() JOOOQOQOQOQO
BREBMIZA TV b EFIR

Fit)<- (gim) PRET mmamioikt
Vo~ X,
family = poission(link = "log"),
data = d

data. frame DIEE V¥ 7BEBOEE (BA)

e 000 (DODDDO 2:000000000O0DO7
e linkJ0: 00000 (yy OO OOODO?
e family: JOOOO0OOODOO?
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napaRaRae oeoeae0en
glm() OODOODO

> fit <- glm(y ~ x, data = d, family = poisson)

all: glm(formula =y ~ x, family = poisson, data = d)

Coefficients:
(Intercept) X
1.2917 0.0757

Degrees of Freedom: 99 Total (i.e. Null); 98 Residual
Null Deviance: 89.5
Residual Deviance: 85 AIC: 475
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gln() 000000000

> summary (fit)
Call:
glm(formula = y ~ x, family = poisson, data = d)

Deviance Residuals:
Min 1Q Median 3Q Max
-2.368 -0.735 -0.177 0.699 2.376

Coefficients:

Estimate Std. Error z value Pr(>|zl|)
(Intercept) 1.2917 0.3637 3.55 0.00038
X 0.0757 0.0356 2.13 0.03358

...... @oooo) .
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Py (Estimate 0.0757, SE 0.0356)

(Estimate 1.29, SE 0.364)
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0O GLM OO0OO0O0OO0OO0OOO0OOO 000000000 oooOoooooo

gobooon

> fit <- glm(y ~ x, data = d, family = poisson)

Coefficients:
(Intercept) X
1.2917 0.0757

> plot(d$x, d$y, pch = c(21, 19) [d$£f]) # data
> xp <- seq(min(d$x), max(d$x), length = 106>
> lines(xp, exp(1.2917 + 0.0757 * xp)) | ’

gbooobobooobodaogad
gbogoboabooabod
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S R L plyi | M) = =— 31—
7 8 9 10 1 12 7°
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i = exp(B1 + Box; + Bad;)
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_oococonoonocononnonon o EREEEEEEEEE
glm(y ~x + £, ...) OOO

> summary(glm(y ~ x + f, data = d, family = poisson))

D
Coefficients:

Estimate Std. Error z value Pr(>|z|)
(Intercept) 1.2631 0.3696 3.42 0.00063
X 0.0801 0.0370 2.16 0.03062
fT -0.0320 0.0744 -0.43 0.66703
...... (oooog) ...
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00000000000 o0oO0000000o00 GLM OO0OO0OO0OOO0O0O

x +f 000000

> plot(d$x, d$y, pch = c(21, 19)[d$f]) # data
> xp <- seq(min(d$x), max(d$x), length = 100)
> lines(xp, exp(1.2631 + 0.0801 * xp), col = "blue", lwd = 3) # C
> lines(xp, exp(1.2631 + 0.0801 * xp - 0.032), col = "red", lwd = 3) # T
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® fi=0C: A\ =exp(1.26 + 0.0801x;)

o fi=T: )\ = exp(1.26 + 0.0801z; — 0.032)
= exp(1.26 + 0.0801z;) x exp(—0.032)

. 0000000 exp(—0.032) O
s 0ooOoooooooo!
O
O
0S
5 | 000
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A=exp(B1 + Pax + ) A= P14+ Box + -

2,_0_ good o o000

IZIH -

O

o )

(R S

O goo ooo
I ' ' ! T T T T
5 10 15 20 5 10 15 20

ooono «; o000 a;

kubostat2017c (http://goo.gl/76c4i) 000000000 2017 (c) 2019-07-22 43 /45


http://goo.gl/76c4i

00000000000 o0oO0000000o00 GLM OO0OO0OO0OOO0O0O

GLM: 000O0O0O0O0O DOoooOooooo

gbobooobooobooooobooooboo O00O0OdOOlgOOOOOOOOOOO
o o o I:'o
©— o ©— o/
6 o o ;o
< ‘,a" <~ K
> ’,06’ > OO'/ o
o N - o~ e
Qe oo o oo QQ—'O’
e Sgeet O T 1 e o =T60 T 1
’,—" 5 1.0 1.5 2.0 0.5 1.0 1.5 2.0
of] x o x

kubostat2017c (http://goo.gl/76c4i) 000000000 2017 (c) 2019-07-22 44 /45


http://goo.gl/76c4i

00000000000 O00000000000 GLM OO0OO0OO0OOO0O0O

oboobooooooouoon

The development of Llinear models

parameter
estimation

Hierarchical Bayesian Model MCMC

Be mgre/x(}eneralized Linear Mixed

flexibte Model (GLMM) -
i;ﬁjﬂ;':};ggts /x Generalized Linear
such as individuality Model (GLM)

Always normal MSE
distribution?
That’ s non-sense! Linear model
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