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The main language of this class is
Japanese -+ Sorry

*Why in Japanese? -+ because even in Japanese,
statistics is difficult for Japanese students to

understand.
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Performance Rating

*E-mail assignment (via Mailing List)
*That's ALL!
*Attendance? NOT care.

2018-06-18 MEtETY VO AP 20182 3/56

Mailing List (ML) kubostat

‘ML ZEoTHROM MNRE] ZHLIET
CEFEXTILTREEL TSV
* Send your assignment via the class ML
* PREETEE(S TERRE] Om@E
* HRBRE L (REDOEHEVDFIEA)
CBIESTHOATE ML BRU T
cBEBBEROIDYVO-REALESHDET
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RETETV VY TEZED web page

mailing list
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What for Statistical
Modeling?
e TR EEE
fhea U7k (I
IESTIEVDHV?

ATl you depend on statistics
whenever you conclude something based on your data
*TFIBRRSEH LV ERRESD LU
*Crazy data analsys - C(razy results
*HREHRRITO N\ S A EREHIRIICER D7)
*A lack of statistical knowledge -

no critical reading of papers
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* TS v ORw D RIREHENT

*No “Blackbox” statistics!

relem Mp—0ZE] TRHEBELVNEWVS
HBICEOTLS

*Don't blindly believe “Significance” !
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*Understand how to fit statistical models
to your data 7 —5(CH ClEHESNBHET
EFIVEMESDS

*Use the statistical software Rto

show your data structure
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my text book (in 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

. . . Estimation

....... = Hierarchical Bayesian Model MCMCO

/& (HBM)
F— IR0 . . .

e S PZ ING| Generalized Llnt(a(gjmlv)llxed Mode L

= = ! s

Generalized
AR Linear Model (GLM)

MSE
— Linear Model
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An example number of seeds
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Don't use the normal distribution

(A) ERHT- 'ﬁ%uu'}mﬂmmir&:w 3 without seeing data!
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EEOAEN (1/3)
g1 E: 618 (5) BRSNS —VESRBPITIMAET IV
Introduction
g2 E: 618 (5) BEDMERLERE
Probability Distributions and
Maximum Likelihood Estimation (MLE)
#3E: 6/25 k) —RMBIRFEETIL: R Y VEIR
Generalized Linear Model (GLM):

Poisson Regression

EEDOFREN (2/3)

g 4@ 625 (A) ETIVEIRERE
Model Selection and Statistical Test

25 B /0 ) —RIEIREETIL: OIXFT v oOR
GLM: Logistic Regression

26 7/0 (F) BEERTIXETIL
Hierarchical Bayesian Models (HBM) 1

EEOARN (3/3)

= 7m: 7/00 (5) BOBRUAEDBBARTXETIV
Bayesian models for repeated measures
8@ 7/09 (B) REAZELT—5 DR THHEEETIL

Bayesian models for Time series data

next: Kohyama-san’ s Lecture

Plant Ecolgy

6/18
Overview
Statistical Modeling 2018 (b)

Probability distributions and

maximum likelihood estimation

SETELBERDHERLHERE

Bt U rzfIRE

start with data plotting,
EYBATERAN TS LEHBNTHE

> hist(data, breaks = 2eq(-0.5, 9.5, 1))
Histogram of data
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Simplified examples to learn statistical modeling
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appropriate

probability

distributions
to fit the
observed

distributions
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MM log L(N)

5, (wlog — A - St log)

190

log ikeihood

A =3.56

T T
20 25 30 35 40 45 50

Bkt o P * on
How to f1t the distribution to the observation?
Maximum likelihood estimation!
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Poisson regression

and generalized linear model
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Model Selection
and Statistical Test
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6/25 statistical model selection
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What is the “best?” parameter number k7

RN e 7 A 205 4) wisor-1s 4/
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model selection for better predictions
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But their procedures are similar
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fallacy of statistical significance?
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Logistic regression,

a generalized linear model

O X7 v 27EE

mesurement / mesurement?::: sounds bad!
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Use logistic regressions!
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a statistical model —~H#% VEeEuE sueEE

for fractions
using binomial distributions
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Statistical Modeling 2018 (f)

Hierarchical Bayesian model

and MCMC sampling

FEE N1 XETILE MCIMC
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100 BFDEMDEE 800 FFH 403 BEOEFANRS h/cDT, Fig%
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A solution: Hierarchical Bayesian GLM
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SEBBAR XEFILITHEIT SD?

.EE/L__,\ The Evolution of Linear Models

v {E{z&% - Ty 7% . %FE*E% . HierarchicatHBBMayyesian Model MCMC
FHEAERS - BELEHAE S
CEEHDHDIENE VI el 2

Linear Model G
WSE

What for hierarchical Bayesian
modeling? --- to detect interesting
effects embedded in noisy & dirty
data in the field of Ecology!
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Generalized Linear Mixed Model
(GLMM)

Linear Model
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Modeling of time-series data as

an application of hierarchical

Bayesian modeling!
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Modeling time change data
(short term)
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A Time series model

for single step data
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Modeling time series data

(long term)
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HFREZORRIT IR TLLKED time series data and autocorrelation
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A fake significance © temporal — efe | independent noises,
3 51> summary(glm(formula = y ~ t)) 8- autocorrelation 8
T: M ,q,,/ Deviance Residuals: %E— S
A Min 10 Median 3q Max B
B S -2.1295 -1.0583 -0.0817 0.9860 2.0188 8-
i 1900 | 2000 | 2010 ' Coefficients: 3 ...
® Estimate Std. Error t value Pr(>|t]), VLUV UL IS EUS LUV
(Intercept) -414.5655  71.47617 -5.80 6.6e-06 1990 2000 2010 1990 2000 2010
t 0.2339  0.0357  6.55 1.7e-0§ F F
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Latent state model is a better model to know the m { J
characteristics of time-series data N Yé o) — Y;l
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Latent state variables + observation model
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