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23. MCMC applied on seal haul out data

14. Estimating trends for Antarctic

\
Dvficaft cormelaton ‘\‘
AT 21. GLMM applied on the spatial distribution
Count and m::
binomial data i nested data
16. Negative binomial GAM  with auchzes:
and GAMM to analyse correlabon: GUM&M

amphibian road killings GEE
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Binary & props. \

Poisson GLM & GAM \

Negative binomial GLM & GAM mounmn
Zeroinflated GLM & GAM \
Chapter 9 & 11 Chapter10 .

birds in relation to climate change

15. Large-scale impacts of land-use
change in a Scottish farming catchment

19. Mixed modelling applied on American
Foulbrood affecting honey bees larvae

20. Three-way nested data for age :
determination techniques of small cetaceans

17. Additive mixed modelling applied ‘;
mwmwmmmam :

yls Additive mixed modelling
applied on phytoplankton time series data }‘

Zuur et al. (2009) p.32



MBETILOFHE

» ZHEIORRIETHE
(FE#R B I CAM, GAMMT#>. #H)

y —HR$REYET )L (General Linear Model; GLM)
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y — R E#REYET )L (Generalized Linear Model: GLM)
—WAALD . I EENRE

y —fiRE#RELRSET )L (Generalized Linear Mixed
Model: GLMM)
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» ... GLMM and GAMM are on the frontier of
statistical research. This means that available
documentation is rather technical, and there
are only a few, if any, textbooks aimed at
ecologists. There are multiple approaches for
obtaining estimated parameters, and there
are at least four packages in R that can be
used for GLMM. Sometimes these give the
same results, but sometimes they give
different results. Some of these methods

produce a deviance and AIC; others do not.

Zuur et al. (2009) p.323
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» GLM, GLMMZ{E>TWWAARETILIMELND,

» 151
1. BEAF ~HK + VHZFE + EKRKVHEZEE

2. RE#F ~BK + VHEE
3. REEF ~ BA
4. IREEZF ~ VHEE

y 1-4,. ENDNRULVETIL?
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y FrsthiEt+AE-F-Akaike Information Criteria




AICE(E ?

y TREEREEZE (Akaike Information Criteria)
» ETILD RIZFE M9 HE%E

» AIC = -2 X (RRFHLE) + 2 (RHEDE
2 DEBRIEZROSLLY.

» AICHMEFNIFIEWNZERWNETIL
» #1Z%BIC, TIC, GIC, MDL...
LIS TOET, ShofAlIE E UBBELTTFEL,

[FtIEHREEE—ET)V - FR-NHFHRE—]
FrtBhRIF A (2007)
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[FtEREEE—ET)V - FR-ANHFER—]
FRthshRIFZH (2007) p.14
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Zuur et al. (2009) p.213
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log (W) ~ B; X X; + B, X Xy + ¢
MNe(/g’l><Xl+/52><X2+g)>O
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3. DOOBEBZERD D, f2Lv=bhlog()
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FPAEODEYICEEEZEZD FREOIHICEEEZSZS
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R
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BETIHGELA, CCZ—d &b L2800 50 E,
http://hosho.ees.hokudai.ac.jp/~kubo/ce/
RandomEffectsCrawley.html
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Zuur et al. (2007) p.127
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» Analyzing Ecological Data. Zuur et al. (2007)

» Mixed Effects Models and Extensions in
Ecology with R. Zuur et al. (2009)

» TAIC -ETI T -FRI-FIEFER-] FRitshARIEH
(2007)
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