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

*Why 1n Japanese? '+ because even 1n Japanese,
statistics 1s difficult for Japanese students to

understand.

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

*Questions 1in English are always welcomed!
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Performance Rating

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

*Attendance? NOT care.
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Mailing List (ML) kubostat
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* Send your assignment via the class ML
* EFH(E [EREE] D&

* HRBEREL (REODERULVDITEA)
*BNUESTHWVWAT ML ERLUTLIZTU

* BREROSDOVO-—REALEESHDIT
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METET DV ORED web page
http://goo.qgl/76c4i

mailing list
http://goo.gl/fOvCn8
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What for Statistical
Modeling?
ST — SN DO L EE
f5E UL (TN
IES5TELVDHN?



All you depend on sta

whenever you conclude something bas

tistics
ed on your data

— SEERMNEH L O iSRS

5HML O

*Crazy data analsys — C(razy results
“IRETEESTONS A E HEFIRI(C SR 870N

*A lack of statistical knowledge -

no critical reading of papers
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*No “Blackbox” statistics!

‘e Tp—0\ZE] TXRHBE>LVEWND
HE(CTLDOTULS

*Don't blindly believe “Significance” !

ailll
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CDEEDRSLY (aim)
TEBRINBEBERU TRV IR DI P E/-S S !

*Understand how to fit statistical models
to your data 7 —HICH CIEIHSNDHE
T ILEEDR S

*Use the statistical software

show your data structure

2018-06-18 fHREtET"Y VO AP 2018a 9/56



ARIEEY D RD T T

REL HEOREF

T — Y RAT DI D
were TV AM

—EALBEE TN - BB XEFN - MCMC

ABRITR

EHEN



COEREE FRETETY VDO A
CZDOIcNBZHBAL XY

my text book (1in Japanese
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http://goo.gl/Ufq2

Statistical software for this course
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HETET )L &R HYV?

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)
TF— IR DIzDD - - -
HatE T Z A Generalized LlneGauerMlxed Mode L
—BAERBETN - BB ZE2FN - MCMC ( ) MI_E
Generalized
AR Linear Model (GLM)
MSE
Linear Model

EREL

2018-06-18 fHEtETYU O AP 2018a 16/56



JEERECAET—INHOICLEIF L&D

An example number of seeds
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Don't use the normal distribution
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RO (1/3)
21 @ 6/18 (3) BUAISNZ/NS — V&SI SHfist-
Introduction
22 m: 6/18 () EEDMERALERE
Probability Distributions and
Maximum Likelihood Estimation (MLE)
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Generalized Linear Model (GLM):
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Poisson Regression
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% 4 [o]: 6/25 (R)
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Model Selection and Statistical Test
= 5 @: 7/02 (k) —R{LHRTE

GLM: Logistic Regression
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Hierarchical Bayesian Models (HBM) 1
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Bayesian mode
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ls for repeated meas
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Bayesian models for Time series data
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Probability distributions and

maximum likelihood estimation
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number of seeds per plant individual start with data plotting, always
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°?® > hist(data, breaks = seq(-0.5, 9.5, 1))
fBA i BT y; “ Histogram of data
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kubostat2015b 00.gl/76c4i #HETETY ¥ 7 AP 2015 (b) 2015-07-08 2 ) 37 kubostat2015b (http://goo.gl/76c4i #HEE T > A9 2015 (b) 2015-07-08 14 / 37

Simplified examples to learn statistical modeling
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SIS ) |
RAEEECVDOBEXNCZERHAL XTI

LI lambda = 2.0 0 lambda = 2.4
0Clggl=-1219 0 log L =-109.4

r

RPYV Y BEHEDIRS A —9 —D RAHE HEolbEoEH5 L WHE?

seek the maximum likelihood estimate, A
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AR log L(A) = X, (vilog A — X — >V log k)
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E 7 F¥ A (lambda) ZFIEHTOART Y06, BllF—2~AmbTIEENDRE
(HBORE Logl) . T§ATORARTZAZEBREFAL.

How to fit the distribution to the observation?
Maximum likelihood estimation!
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Poisson regression

and generalized linear model

A7 lollgE e GLM
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Model Selection
and Statistical Test
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statistical model selection
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model selection for better predictions
A, KDRVFAZIBIMETETIVERT C L

C GEPHARE LT, TOENHHE

But their procedures are similar
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fallacy of statistical significance?
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Logistic regression,

a generalized linear model
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Use logistic regressions!
GLM QU ED, OIJXFrvHEBEEMS D
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Hierarchical Bayesian model

and MCMC sampling
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A solution: Hierarchical Bayesian GLM

GLM ZFEBAN 1 X E 7 )LEL TR
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hyper parameter

7
N DTS KB DB 2
HEERg[1l] € r[ilm.,
4 EHINT < ERED
LRDE 4 YSlgmaLstbO%
mismsan s ) (| TemisrETo
EIEHREN DR
(BRI 75)
RENEFIETIERL , KEBREHSDHL TWVWS

kubostat2015e (http://goo.gl/76c4i) WMETET ) >~ AP 2015 (e) 2015-07-29 56 / 87

2018-06-18 fHEtET YU O AP 2018a 59/56




SEEBARTXETILE THEIT D7

.95 El‘-‘-‘l
% aaaaaaaaa

Y 1E{Z|S% - T 7/3-:5_ " ZI'_UFEﬁAREBa . Hiera;{:atHBBl\%yesian Mode L P
%FE*EEQ . Ei%f&éﬁ\y}/\/&5g Generalized Linear Mixed Model

(GLMM)

CEEH DDLU E LFIEO ﬁ Generalized

Linear Model (GLM)

The Evolution of Linear Models

g |

MSE

Linear Model

What for hierarchical Bayesian
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!
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Modeling time change data

(short term)

FHUWERI T —X DT ETIL



A Time series model

for single step data
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Overview
Statistical Modeling 2018 (h)

Modeling time series data

(long term)
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time series data and autocorrelation

RELORRD
= o /"ﬂ‘ fe%e \
e VI
o s HTIFDTHTS
1 9|90 | 20|OO | 20|1 0 | t
E

2018-06-18 MEtETY VO AP 2018a 50/56



50 52 54 56 58

[Xoofc—rp—0\EI ] ooeee 27

A fake significance

S > summary(glm(formula =y ~ t))
N -,-.,/ Deviance Residuals:
o Min 10 Median 30 Max
,' -2.1295 -1.0583 -0.0817 0.9860 2.0188
1990 2000 2010 (Coefficients:
* Estimate Std. Error t value Pr(>|t])
(Intercept) -414.5655 71.4761 -5.80 6.6e-06
t 0.2339 0.0357 6.55 1.7e-06
— W + ~ =+
CNEEEH > glm(BERINY ~ KA t)
METETILAEDLW?
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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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KEEEETIL + &AlETIL
Latent state variables + observation model
mapmz ARG ZRETET I
N(yt; 0'2) — Y, _BEBEDoz=tD
&Rl —5

Y Y Y
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any questions?
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