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Structure of GLMMs

"'random” effects "fixed" effects



Stan, a flexible language and
powerful inference library

brm(angle ~ recipe * temperature + (1 | recipe:replicate), data

cake)

data {
int<lower=0> N; // number of data items
int<lower=0> K; // number of predictors
matrix[N, K] x; // predictor matrix
vector[N] y; // outcome vector

}

parameters {
real alpha; // intercept
vector[K] beta; // coefficients for predictors
real<lower=0> sigma; // error scale

}

model {

y ~ normal(x * beta + alpha, sigma); // likelihood
}

Carpenter, et al. 2017. Stan: A probabilistic
programming language. J Stat Soft 76.
DOI 10.18637/jss.v076.i01

http://mc-stan.org

4115 /1 probability that an sndividual is never
Fecarturad after 115 last capture

It
inv_Logic(phi._nlage[ 1], 1]4phi.n(age[1],2] cov[i])) +
t(phi_nlage[L], 11+ohi_nlagel],2] cov[il) *
_logit(p_n[age[i]])) * ehili,ks1];
L

v_logit(p_flage[i]]);

arget += login_inv_logit(p_flage[i]]);

tanget += log(chi[4,last[i]+1]);

covi]);

{
noulLi_Logie_lpnf (X1, k] | inv_Logie(phi_flage(1],1]+
ov[i])*inv_logit(p_f[age[i]]));

15 logit Lpnf (x4, k) inv_Logs (o mlage[i],1]+
v{i])*inv_logit(p_n[age[i]])




Extending GLMMs

2 GLMMs Latent variable Survival analysis
with shared modeling with imperfect
‘random” effects detection



Daphnia as model for
adaptive maternal effects

Microcystin
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2 GLLMMs, shared “random’ effects

Maternal
phenotype

Offspring
phenotype

uonesauab 1s414

Nmothers =233
Noffspring = 804

N genotypes 7/
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Adaptive maternal effects present,
though small and accumulative




Heritability of social behaviour
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Latent variable model

Observed

together Spatial
recorded overlap

Geno
type
Sociality @
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Environment Nindividuats = 6.844
Latent Noairs = 295,327

N =9

years




Genes play a role,
albeit effect i1s small
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Gender blas In sclence

Why Does the Gender Gap Still

Persist?
Q1)
A N
Fewer girls are Retention due to work-life The
entering STEM  integration & cultural issues: “Network Effect” ARNINE c D E F
—stilll— the ‘Leaky Pipeline’ 1 1 |gender age first.y.pub last.y.pub pub.y.08 pub.y.09 p
2 |F 1 2007 2012 2 1
3 |F 1 2007 2010 2 2 0
(S) 4 |F 1 2007 2010 0 3 0 0 0
b 5 |F 1 2007 2012 1 0 4 0 1 0
6 |F 1 2007 2013 2 2 3 0 0 1
7 |F 1 2007 2010 0 0 1 0 0 0
— 8 |F 1 2007 2012 0 0 0 1 1 0
E MOLECULAR 9 |F 1 2007 2013 5 11 15 9 12 11
—_— NATURALIST 10 |F 1 2007 2013 1 1 2 2 3 1
=S| CONSERVATION
L g = =_... Evnlurlnmnnv 11 [F 1 2007 2013 2 2 4 1 3 4
-m.u;'“g- ' 12 |F 1 2007 2011 0 1 0 1 0 0
SYSTEMATICS "o &3l EARGH - 13 |F 1 2007 2011 1 1 0 3 0 0
14 |F 1 2007 2013 1 0 1 0 0 1
15 |F 1 2007 2013 2 3 2 6 0 4
g i = SI:IE_@_II:ME_ 16 |F 1 2007 2011 0 0 0 1 0 0
= T e a3, 17 |F 1 2007 2012 3 3 6 3 2 0
== 18 |F 1 2007 2013 0 0 0 0 0 2
- 19 |F 1 2007 2013 10 13 12 8 14 7
20 |F 1 2007 2013 1 1 3 2 1 1
21 |F 1 2007 2013 2 3 4 9 6 1
22 |F 1 2007 2013 0 0 0 0 0 1
23 |F 1 2007 2008 1 0 0 0 0 0
24 F 1 2007 2011 0 0 1 3 0 0
25 |F 1 2007 2009 2 2 0 0 0 0
26 |F 1 2007 2010 0 0 1 0 0 0




Survival model with
imperfect detection

Observed

Nesearchers = 23.744
Published Nyears =0
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Gap Is closing, but increment of
small differences adds up
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