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An Introduction to Statistical Modeling
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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

L understand.
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7=y OI8O P e *I will compensate for language disadvantages
#mEtE T AM cEmaL BFH
T T in foreign students when I give grades.
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= & eQuestions in English are always welcomed!
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1844 8 1 (Advanced Course of Plant Ecology I)

ERFOMIFETY VI 6B 5 EHLS
Statistical Modeling for Ecology, commence on June 5
13:00 - 14:30, Monday and Wednesday
8%: AR (KUBO Takuya) kubo@ees . hokudai .ac. jp
o |EX—1) 5 b (Course Mailing List)

— http://goo.gl/f0OvCn8 ICEHFL T I\, #%0
HRYOYO-FOEBLELEY. B2RBTIREILA BR
OA—HF—A V-7 ALAFELEETEET.

- subscribe at http://goo.gl/£0vCn8 immediately, or you can
not download course handouts.

o #3 Web Site: http://goo.gl/76c4i
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MRS T (Advanced Course of Plant Ecology 1)

ERFOMIETY VT 6 A5 BAND
Statistical Modeling for Ecology, commence on June 5
13:00 — 14:30, Monday and Wednesday
18%: AR (KUBO Takuya) kubo@ees .hokudai .ac. jp.
o BEA—Y 7Y 2k (Course Mailing List)

— http://goo.gl/f0vCn8 IKEHERL T KX L. mxo
BRSO O-FORBLELEY. B2 BRBTEREILA BER
DL—HF—A Y § -T2 AXARBLERTEES.

— subscribe at http://goo.gl/f0vCn8 immediately, or you can
not download course handouts.

o 3 Web Site: http://goo.gl/76c4i
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Mailing List (ML) kubostat

‘ML ZEOTREID MNRE) ZHULET
cEFEEXTILTHEELTRETW
e Send your assignment via the ML
* PRIEEHE(S TERRE] oEE
« HRBERE L (REDEBVDEEA)
cBESHUVAE ML ERL TSV
cBEREROIOYO-REALESHDET
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Performance Rating

*E-mail assignment (via Mailing List)
*That's ALL!
*Attendance? NOT care.
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What for Statistical
Modeling?
BT - DGR
AL TN
ESTEVDHV?

A1l you depend on statistics

whenever you conclude something based on your data
TSRS HN LV ERERESD LV
*Crazy data analsys — Crazy results
SRETEITDDS A EHHIFICER D0
*A lack of statistical knowledge -

no critical reading of papers
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« TSy ORY D IREHENT

*No “Blackbox” statistics!

cElEh TP—0E] TRHEFELNEWVS
HBE(CHEO>TLSD

*Don't blindly believe “Significance” !
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COEEDRSV) (aim)
TEBRRITNREERU TRV I LD I 7 EMES D!
eUnderstand how to fit statistical models

to your data T —S(CHTIEHESNBHET
EFILEESS

*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
etV Iroz7 R R
IRETZOMARICIFROVMESTY T D T 7HRIRE!
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What? statistical modeling?
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right pr ili istribution
‘ g t'phibalz l_t}c'_d it SUJ{,O An example number of seeds
orri Statistical moaelLln “
9 , A 9 itk i S
The Evolution of Linear Models e °
weemmons Hierarchical Bayesian Model EMtC:AtCO - ° e
/& (HBM) o o
0o o0 o
7 — Y R D720 D - q "
iimduiiis o Generalized Lln((e(?L:AMN)hxed Mode L NJ ARV m—
EARBETS - WE{ XEPL - MCMC X WLE y {Zgﬁj ,r X
Generalized lant bod .
GRS Linear Model (GLM) H3.1 COfEKEST s RERDON | REOEE. OB ptan ody size
YA X(BHEOKE X) o EERELSIERLE f. XEFH .
MSE KEIBELTVWBODEAY 0.
= Linear Model
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Don't use the normal distribution

() Bans- msyvommossiern  Without seeing datal
0 o
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EEOARN (1/3)

1 m: 605 (5) BRIINRZ/IAS—VESRAYT SHMAETIV
Introduction
6/07 (k) (FBEETLL no class) « BIRLRAERE
£ E: 6/12 (B) BEDMERLERE
Probability Distributions and
Maximum Likelihood Estimation (MLE)
=38 614 ) —MRIGIRFZESIL: R7 Y VEIR
Generalized Linear Model (GLM):

Poisson Regression

EEOREN (2/3)

EFIBIRERE
Model Selection and Statistical Test
#5621 k) —MMGIRIEETIL: OI 7+ wOER
GLM: Logistic Regression
=6 E: 6/20 (B) —HRALIRIEREET IV
Generalized Linear Mixed Model (GLMM)

£ 4 [E: 6/19 (B)
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g7 E8: 6/28 (k) BEBARTXETIL
Bayesian GLMM and Markov Chain Monte Carlo
=8 m: 7/03 (5) BEAZELT—5DHAETIV

Time change data analysis: common mistakes

(tentative)

6/12 (B)
I
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TART—Y (BRR) Hp>rELELED

> hist(data, breaks = 80q(-0.5, 9.5, 1))
of data
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BREATUE, ELELED

> data
[1122464562312043333427243334 { SR e e |
[26)3753176465247226245451323 ra

T ssow ww

Simplified examples to learn statistical modeling
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Find some g
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probability

distributions
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observed

distributions
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seck the m: lihood estimate,

HBLEEBRAETS A 2IHY

HBRE log L(\) = T, (wlogA — A — £ logk)

A =356
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L
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N
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he. BF-snobTELIORS
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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What is the “best?” parameter number k7

RN e )7 A 200 o) misor-is4/3
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But their procedures are similar
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logistic regression
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@~ XEF )L Hierarchical Bayesian Model
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The Evolution of Linear Models

v {@{2&% gy 7% . %Fﬁﬁm% . Hierarchica&ng“a)yesian Model McMC r 7R =
H%FE*EF% ' E%H&&)/\/&'—DH Generalized Linear Mixed Model HﬁFﬁg{bJ g- é T g
CEEHDDDIENE VT (R0 eriieod = DEAEFTY VS

Linear Model (GLM)

Linear Model
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2 1> summary(glm(formula = y ~ t))
f: o [’ %% |Deviance Residuals:
R Min 10 Median 30 Max
B S -2.1295 -1.0583 -0.0817 0.9860 2.0188
19'50 2000 ' 2010 | Coefficients:
® Estimate Std. Error t value Pr(>|t]|) T T T T T T IS U
(Intercept) -414.5655  71.4761 -5.80 6.6e-06 1990 2000 2010 1990 2000 2010
t 0.2339  0.0357  6.55 1.1e-0§ # #
ChEEEHO > gm(BERFIY ~ BRI t) BRENSDODFNNEMRS!
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any questions?




