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Understand the Evolution of Linear Models!
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The development of Llinear models
parameter
estimation

Hierarchical Bayesian Model MCMC

Generalized Linear Mixed
Model (GLMM)
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random effects
such as individuality'

Be more
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Generalized Linear
Model (GLM)

Always normal
distribution?
That’s non-sense!
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Linear model
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is NOT this one!
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the normal distribution ...
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the Poisson disribution approximates data
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An example: a distribution of seed number

R: a free statistical software
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apply table() to categorize data .
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> table(data)
01 2 3 4 5 6 7
1 3111210 5 4 4
(o0 50500000060 400 ... )
DO0O0000000 2018 (b) 2018-06-18 15 /42

How to evaluate mean value using R?

> mean(data)
[1] 3.56

> abline(v = mean(data))
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a distribution of seed number

RStudio

View Pl Sesson Buld Debug Tools Help

tribution/data.RData")

Hax
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> hist(data, breaks = val
>>>>>>> 0:9, 50 * ¢ = 3.56), type = "b", col = "#Ffa00080", | oy C
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start with data plotting, always
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> hist(data, breaks = seq(-0.5, 9.5, 1))
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_ An example: a distribution of seed number

statistics to represent dispersion
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> var(data)

[1] 2.9861

sample standard deviation
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> sd(data) ~ Histogram of data
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probability distribution, the core of statistical model
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empirical distribution
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> data.table <- table(factor(data, levels = 0:10))
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y  prob
o Histogran of data 0o 1 0.02
= & 1 3 0.06
g” + 2 11 0.22
B 3 12 0.24
o i 4 10 0.20
° 8] R 5 5 0.10
0 2 4 6 8 °3 B i B B 6 4 0.08
o ’ 7 4 o0.08
e JJUU0D0O ODUDODO bODDOUODOD O 6 o 000
gooo 9 0 0.00
10 0 0.00
e JJ0UIDODODUODO ODOUDO OO ...
‘“O00b0oO0ooooo”ogood
2018-06-18  21/42

N EEEEEEEERR o oo e oo of satitical moddl

Oo0o000o0oooooooooooCocoooooooooo?

e |JU000O0O0O0OOOOO
ERERN

e JUOOO”LOOODOOO

e lUU0O0O0O0O0O0OO0OOOOOOOO
O(@0O00OOoDoooooon)

L(DDD??D

kubostat2018b (http://goo.gl/T6c

000000000 2018 (b) 2018-06-18 23 /42

N EEEEEEEEREN - oo e core of sl mode]
Empirical VS Theoretical Distributions
gogodoooobobob oood oo
‘000Dooo0”o0 o0ooo o
gooooooooobobobb ooo

o
Bl
< o
o )
@]
- o
3 8o
g2 52
3 3
0
J X
5]
8 . 8
o T T T T T T o T T T T
0 2 4 6 8 10 0 2 4 6 8
y y
000000000 2018 (b) 2018-06-18 20 /42

000000000 “0oo”oo0o0o00o

el0000O0OOODOOOOOOOO?Y
e00 y={0,1,2,---} 0000000
dooooooooooooo?
eI OOOO

{po;p1, 02, ,P99s Pr00,--- 0 OO DODOY

2018-06-18 22 /42

N EEEEEEEEER o oo e oo of satitical moddl

Mathematical expression of the Poisson distribution
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the Poisson distribution
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parameter )\ is the mean of the Poisson distribution
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A changes the shape of distribution
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the Poisson distribution represent data?
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Histogram of data

Frequency
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> hist(data, seq(-0.5, 8.5, 0.5)) # 00000000000

> lines(y, prob, type = "b", 1ty = 2) # 000000000000
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The Poisson distribution is useful if ...
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maximum likelihood estimation of parameter A
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maximum likelihood estimation
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goodness of fit
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evaluate not likelihood, but log likelihood!
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seek the maximum likelihood estimate, A
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likelihood L()\) depends on the value of mean, A
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A changes the log likelihood, i.e., goodness of fit
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no one knows “the true \” based on finite size data
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the functions of statistical model
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random number, estimation and prediction
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random number generation estimation
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probability distributions appeared in the class
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Poisson Regression, a Generalized Linear Model (GLM)
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