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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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T T 2 in foreign students when I give grades.
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= & eQuestions in English are always welcomed!
3.1 ZOMNECE8TIREENON | REOEE. ZORHD
HY1 X(BEOKE ¥) x, tiEﬂEvé)ﬁEﬂHl HRFE
ee KEI BELTW ’.WJI:\EHUf
2016-07-06 MEtETY VS A 2016a 1/60 2016-07-06 MEtETY VS A 2016a 2/60

HETETY 2V TEED web page

484 4% BFIFR T (Advanced Course of Plant Ecology I)
ERERFOMEETV YV TR6END
Statistical Modeling for Ecology, commence on July 6
13:00 - 14:30, Monday and Wednesday
18%: AR (KUBO Takuya) kubo®ees.hokudai. ac. jp.
o %X —1 1) 2 (Course Mailing List)

— http://goo.gl/f0vCn8 TEHIZHHL T X L.
BRO1I—F—A V9 -7 AIBFXBLEETETE . BROER
FU0—K OEBEE L ET.

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

o % WebSite: http://goo.gl/76c4i
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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

T—IBRARENLVERERESNLL
*Crazy data analsys — Crazy results
 fREHERITD NS A EHEHIRIIC S HTE 0N

*A lack of statistical knowledge -

no critical reading of papers
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T—IBMEHEIDERINTEN DI
ABRRONSHES TEVYI LD T 7ICE DT
« TSy ORY D IREHENT
*No “Blackbox” statistics!
cElEh TP—0E] TRHEFELNEWVS
HBE(CHEO>TLSD

*Don't blindly believe “Significance” !

2016-07-06 #HetET Y VO A 2016a 9/60

COBEDRSL) (aim)
TETHIRLTARABREEBLU TRV I LD I 7EFES D!

*Understand how to fit statistical models
to your data 7—7(CH TIFHENBMHET
EFIVEMESDS

*Use the statistical software Rto

show your data structure
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my text book (in Japanese) .
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MREtET) VO AM] OXER
MATEERAMI UeEUES!

WEETINDOHER The Evolution of Linear Models
o WEREA® . . . Estination
v EEAA ZEFIL - wsenmons Hierarchical Bayesian Model N:CMlCQ
(HBM)
5o B /k
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Tﬁ%ﬂf&ﬁ;ﬂ'}ff;%ﬁ par o ——BLRRAET ?ﬁ%ﬁ@?yﬁiﬁ Generalized Linear Mixed Model
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s Mot Generalized
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right probability distribution
for right statistical modeling

RERFCAET—IRBOZLEL &S

An example number of seeds
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Introduction
g2 @ 7/08 (k) HEERDMERLERE

Probability Distributions and

Maximum Likelihood Estimation (MLE)
—RAGIREE T IL: R7Y VEOR
Generalized Linear Model (GLM):
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Poisson Regression

Model Selection and Statistical Test
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GLM: Logistic Regression
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Generalized Linear Mixed Model (GLMM)
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Bayesian GLMM and Markov Chain Monte Carlo
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Time change data analysis: common mistakes
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Time change data analysis using HBM
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State space model: an application of HBM

(tentative)

7711 (B)
I

ﬁn’rf-r') 2N 2016 (b)

Hﬂiﬁ?ﬁt it?&%

A{R AR kuboQees . hokudai.ac. jp
ERRENFBOME http://goo.gl/T6chi

2016-07-11
77 4 VEHBL: 2016-06-30 16:47

| kubostat2016b (nttp://goo.g1/76c4i) | BEEFY ¥ 7 AP 2016 (b) 20160711 1/52




kubostat2016a

e N RF—BERTY YT
FHoL I > THBTE LN ERA

s S— &l
start with data plotting, always °
Led EYBRTERR J5 AEBATHE '
S
B > bstdata, bresks = seq(-0.5, 9.5, 1)) ° o
 y Histogram of data 1
~ 20 {y) HENF—5! ol
°o 2 4
v
v 98770 sty £ 2o g oM S
ZOF—% {y) FTTEREWIRHY IR 927 OREMELLLO. RO plos) HEOUIE. vy
BOEATUL, ELELSS e e
> an
(1022464562512043333427243334
[6) 375317646656247226245451323 data Histogram of data
CTETN T T AR 2008 ) msoo ww ETTETTTIrTTTTE e Am s ) sow W/w =
£
2016-07-06 HEtETY VS AP 2016a 25/60 2016-07-06 26/60
TLPS 7/13 (7K)
[— QST - = - =
RALEEEVWDEINZEHBALEI ——
ok the masizmum ielbood esimte,
HBARE RALS S ) 5% 45 wmetETY 4 AF9 2016 (c)
SRR log L(Y) = 5 (logA ~ A T logk) Poisson regression, a generalized linear model (GLM)
aross -0 —RUBBETIV: K7V ER
ol LY A{RBIR kuboees .hokudai.ac. jp
TiTad
A
b e & ; SEKBBREBEOME hrep://goo.gl/T6c4i
Sl ;‘oﬂ 2‘0 2'5 3‘0 3'5 4'0 AVS 5'0
o ‘L 2016-07-13
oL
FT19: “S1383 “eftad
BT ) Gy o RKT VYR, BUF—EAOHTIEL)ORS 77 A VEHEEL: 2016-06-30 16:48
S g s
|_kubostat2016c (nttp://goo g1/76c41) | HEEFY ¥ AP 2016 () 2160713 1/46

2016-07-06 #HatET Y VO AP 2016a 27/60

CCTEIETS --- e o -
[MACEERDP] TEIA! russe vororr R GREFETU VS

(A) BT B8FY ¥ MEORHTT L

ERHT oo

= Y - %%
R 0 ) ;:rv;l/ =(poisson(link = "log")),
cERBL BNy ) o
T: EBAERE
#Y4 X z;
(B) 77 ¥ 5% ®EY ¥ I MBORIHEFN
R7N V5
3.1 ZOfEKC 88T REENOB i FEORE. ORNO
YA X (BEOKREY) 7, & BHE P REAE f, FKEFH 4 = 3.1 kmmm‘gnﬁu&gnmmn i REO @Y
KEIHELTVWHONEM) . - (BHOKE X} z; & BRE©3 RRAE
ICE) HELTLWSONEMY V.
20
B
9 EREFNERESBOME. FLNOREF—FICHLT B17 FHEFHAOFH. BD A OFRE (B8 £ EAELALO,

GLM & »T3070l W 2 L6 KELTSFOE. JLAT

2016-07-06 #HatET Y VO AP 2016a 29/60 2016-07-06

FEtET U VO AP 2016a 30/60

S

7/20 (7K)

[ Q. € _“)lﬂE?R & (3:“75\ ?

T
NIA— —BIZ THE PR THEAY?

EtETY > AM 2016 (d)

(B) 85X —%—8
S

ETIRIRE RE = p 055
o
il 00 00O
o4 @O 00
R HRFR kuboQees . hokudai .ac. jp i o ommo o
o
of o cm oapoo 0 00|
EARRBERZEEOME http://goo.gl/76cai o 00 oo
o
6ol o
2016-07-20 B S
8 9 10 11 12

o1 X

77 4 VEHBEL: 2016-06-30 16:56 What is the “best?” parameter number k7

IR ) 7 2016 ) w140 L I ST

2016-07-06 METETY VS AP 2016a 32/60




kubostat2016a

p.5b

A. EDRVFHZEIBMEETILERT C L

But their procedures are similar
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. -2.1295 -1.0583 -0.0817 ©0.9860 2.0188
19‘1:0 " 2000 | 2010 ' Coefficients:
=

3 1> summary(glm(formula = y ~ t))
:: o e %% |Deviance Residuals:
Pl Min 10 Median 30 Max

Estimate Std. Error t value Pr(>|t])
(Intercept) -414.5655 71.4761 -5.80 6.6e-06)
t 0.2339 0.0357 6.55 1.71e-06
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