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An overview for this Statistical Modeling class
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The main language of this class 1s
Japanese -+ Sorry

e Wlhy 1n Japanese? -+ because even 1n Japanese,
statistics 1s difficult for Japanese students to

understand.
] will compensate for language disadvantages
1n foreign students when I give grades.

* Questions 1in English are always welcomed!
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) ORZED web page

A REFER 1 (Advanced Course of Plant Ecology 1)
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Statistical Modeling for Ecology, commence on June 5
13:00 — 14:30, Monday and Wednesday

B AR (KUBO Takuya) kubo@ees.hokudai.ac. jp
o REA—Y T Xb (Course Mailing List)

— http://goo.gl/f0ovCn8 ICEFKL TS LI\, #B%0
ERT Y O— R OBRAELET. BUENETZREGHA. B
DA—HY—A 25 —T 14 AFEARBICEETEET.

— subscribe at http://goo.gl/f0vCn8 immediately, or you can

not download course handouts.

o 133 Web Site: http://goo.gl/76c4i
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Statistical Modeling for Ecology, commence on June 5
13:00 — 14:30, Monday and Wednesday

B AR (KUBO Takuya) kubo@ees.hokudai.ac. jp
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— subscribe at http://goo.gl/f0vCn8 immediately, or you can

not download course handouts.

o 133 Web Site: http://goo.gl/76c4i

Please subscribe to the ML:::
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I hate BCC mail sending!
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Mailing List (ML) kubostat
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Performance Rating

*E-mail assignment (via Mailing List)
eThat's ALL!

Attendance? NOT care.
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What for Statistical
Modeling?
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58 U 7L (F UL
IES5TELDHN?



All you depend on sta

whenever you conclude something bas

tistics

ed on your data

« T— NI HL L) & iR

EH MU L

*Crazy data analsys — C(razy results
 SRETEEMTO DS A E IRV ER DL

*A lack of statistical knowledge -

no critical reading of papers
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*No “Blackbox” statistics!
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*Don't blindly believe “Significance” |

aillll
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CDEBEDRSL) (aim)
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e Understand how to fit statistical models

to your data = —HI(CH TCIIHSNDHE

ETFILEES D

eUse the statistical software

show your data structure
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my text book (1in Japanese
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Statistical software for this course
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What? statistical modeling?
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GLM and extended GLMs!

a better statistica model for better
data analysis!

The Evolution of Linear Models

Parameter
Estimation

—— Hierarchical Bayesian Model MCMC
/‘:\- (HBM)
T — T DD D : : -
e Generalized Linear Mixed Model
‘ (GLMM)
—BiERBET N - BEAL L2 70 - MCMC . MLE
Generalized
AR Linear Model (GLM)
MSE
Linear Model

EREL
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An example number of seeds
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Don't use the normal distribution
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1 m: 605 (8) BURISNIZ/NS —VESAYT DR ETIL
Introduction
6/07 () (BBZEILL no class) « HIREERL
22 m: 6/12 (A) HERDMERLERE

Probability Distributions and

]!L]\Iﬁjl

Maximum Likelihood Estimation (MLE)
=3 m: 6/14 () —RMEIREETTIL: R7Y VOF
Generalized Linear Model (GLM):

Poisson Regression



FIEROMN (2/3)

% 4 E: 6/19 (B) ETILEIREIRTE
Model Selection and Statistical Test

25 @ 6/21 () —HRIGIREESTIL: OI X7+ v OOE
GLM: Logistic Regression

268 6/26 (F) —MRALERIEREET )L

Generalized Linear Mixed Model (GLMM)
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£ 7 @ 6/28 () BEBANTXETIV
Bayesian GLMM and Markov Chain Monte Carlo
& 8@ 7/05 (B) RAZRILT—5 OETETIL

Time change data analysis: common mistakes

(tentative)
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probability distribution and maximum likelihood estimation
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number of seeds per plant individual start with data plotting, always
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[26] 3753176465247 226245451323 data
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Simplified examples to learn statistical modeling
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LIPS

RABEEEVWDSIEZRNCZFHRALES

e lambda = 2.0 Rl lambda =2 .4
OQlagl=-121.9 0 log L=-109.4
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seek the maximum likelihood estimate, o
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AR log L(A) =X, (vilog A — X — Y ¥ logk)

log likelihood
1|10

T T T 1 dlogl — 0 &Y
0 2 4 6 8 = ‘
Rl lambda = 4.4 o lambda = 5.2 il
bgL=-1118 -
20 25 30 35 40 45 50
kubostat2015b (http://goo.gl/76c4i) #EtETY > & A 2015 (b) 2015-07-08 30 /37
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How to fit the distribution to the observation?

Maximum likelihood estimation!
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Poisson regression, a generalized linear model (GLM)
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statistical model selection
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model selection for better predictions
A. KDEVFHIET SMETETILVETR I C &
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But their procedures are similar
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fallacy of statistical significance?
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GLM logistic regression
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mesurement / mesurement?::* sounds bad!
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Use logistic regressions!
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A solution: Hierarchical Bayesian GLM

GLM ZFEBAN 1 X E 7 )LEL TR
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Be= |
.HE b% : The Evolution of Linear Models
v 1312'&% IJ 7/E'-.JE_ DIUFQA‘EF% " Hierarchical Bayesian Model
E%Fﬁ*ﬁgﬁ Fa%fott M/\’é: DH /&Generallzed Linear Mixed Model
C___ t@ﬁjb\bgb\tb\(jf&b\ /&Gener('allz)ed e

Linear Model (GLM)

aaaaaaaaa
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What for hierarchical Bayesian eariode
modeling? --- to detect interesting

effects embedded 1n noisy & dirty

data i1n the field of Ecology!
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Modeling of time-series data as
an application of hierarchical

Bayesian modeling!



6/ (7K)
I

Bayesian time-series data

REtETY > A 2017 (g)

BEEARA ZETIEBEZTEET I

AfRIAAR kubo@ees . hokudai.ac. jp
IERRIER 2D FESE http://goo.gl/76cdi

2017-07-03

77 4 JVEEHREZ: 2017-05-24 16:32

kubostat2017g (http://goo.gl/76c4i) merETY 7 AR 2017 (&) 2017-07-03 1/ 42



H%FE%’TR{':&O)T S ﬁﬂ‘ﬁ

[

TR — I BT

measurement %
2

state variables

KEEH




A Time series model

for single step data
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modeling for longer time-series data
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time series data and autocorrelation

o [' glm(y ~ t)
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A fake significance
> summary(glm(formula =y ~ t))

Deviance Residuals:
Min 1Q
-2.1295 -1.0583

Median 3Q Max
-0.0817 0.9860 2.0188

I I . .
2010 (Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -414.5655 /1.47617 -5.80 6.6e-06
t 0.2339 0.0357 6.55 1.7e-06

hEFEHU > glm(BFERFY ~ R t)
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skip! sorry
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Latent state model 1s a better model to know the

characteristics of time-series data



Random walk
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Latent state variables + observation model
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any questions?
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Subscribe!

A REFER 1 (Advanced Course of Plant Ecology 1)
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Statistical Modeling for Ecology, commence on June 5
13:00 — 14:30, Monday and Wednesday

B AR (KUBO Takuya) kubo@ees.hokudai.ac. jp
o REA—Y T Xb (Course Mailing List)

— http://goo.gl/f0ovCn8 ICEFKL TS LI\, #B%0
BRSO O-RFROEBGELEY. BUZNEST2REGVR. &
DL—HF—A V¥ —T x4 RIFEFRBECLEETEET.

— subscribe at http://goo.gl/f0vCn8 immediately, or you can

not download course handouts.

o 133 Web Site: http://goo.gl/76c4i
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