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posterior mean: 0.175
95% credible interval:
(~0.00904,0.346)

contrast function
at 2nd quartile
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posterior mean: 0.514
95% credible interval:
(0.327,0.693)
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contrast function
at 3rd quartile
of log(init. size +1)

posterior mean: 1.46
95% credible interval:
(1.18,1.76)

Relevance to 37457 Advanced Bayesian

Methods

The coral model is just a probabilistic graph:

Uspl,grp



Stan Code for Previous Plots

transformed parameters

{

vector [numObs] fmean; vector [numObs] fullMean;
fmean <- (Xbasexbeta + XBxbetaBvsA + ZAxuGblA + ZBxuGblB);
for (iAll in 1:numObs)

fullMean[iAll] <- (fmean[iAll] + U[idnum[iAll],3]1*XA[iAll,1]+ U[idnum[iAll],4]*XA[iAll,2]

+ Ulidnum[iAll],1]*XB[iAll, 1] + U[idnum[iAll],2]+XB[iAll,2]
+ dot_product (uGrpA[idnum[iAll]], ZgrpA[iAll])
+ dot_product (uGrpB[idnum[iAll]], ZgrpB[iAll]));}

model

{

matrix[2+ncXbase,2xncXbase] scaleSigmaGrp;
y = bernoulli_logit (fullMean);
for (i in 1:numGrp)
U[i] ~ multi_normal (zeroVec,SigmaGrp);
uGblA ~ normal (0,siguGbla); uGblB ~ normal (0, siguGblB);
for (i in 1:numGrp)
{
for (k in l:ncZgrp)
{uGrpA[i, k] ~ normal(0,siguGrp); uGrpB[i, k] ~ normal(0,siguGrp);}
}
scaleSigmaGrp <- rep_matrix(0,4,4);
for (k in 1:(2xncXbase))

{a[k] ~ inv_gamma (0.5,pow (AU,-2)); scaleSigmaGrpl[k,k] <- 4/alk];}
SigmaGrp ~ inv_wishart (5, scaleSigmaGrp) ;
beta ~ normal (0, sigmaBeta); betaBvsA ~ normal (0, sigmaBeta);
siguGblA ~ cauchy (0,AuGbl); siguGblB ~ cauchy(0,AuGbl); siguGrp ~ cauchy(0,AuGrp);

INNORMAL YEAR'’S OF THIS SUBJECT:

running the coral example is

an optional part of

Laboratory 2

[Give out and go through coral/Stan handout.]
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Missingness and Non-Constant Variance




Qualification of Previous Slide
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JAGS and Stan support implementation of arbitrarily complex
Bayesian models (with rjags and rstan allowing interface with

standard deviation functions
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Laboratory 2 starts teaching Stan.
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Assignments/laboratories in the second half of the subject to
Loy o £ O Ty e e have advanced examples in Stan (via rstan).
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The underlying theory is conditional marginalisation on
probabilistic graphs with the help of MCMC.

The Topic 1 notes provide this theory. Assignments 1—4 and
Laboratory 1 reinforces this theory.

THEREFORE the previous slide’s Major Goal claim proven!

Major Goal for this Subject

By Class 6 (including Laboratory 2),
tool you up to be able to do

ANY*

data analysis, no matter how complex,

—and understand the underyling maths.

* To be qualified NOW.



Getting into Stan

2013 has seen the emergence of a new and improved
MCMC software product named

Stan

The home of the Stan project is the

Department of Statistics,
Columbia University,
New York City, U.S.A.

Laboratory 2 introduced use of Stan via the rstan package.

Example Resources

The Internet Age means that we can tap into the

huge set of examples

of both Stan and BUGS ~ JAGS.

Two quick examples are:
https://sites.stat.columbia.edu/gelman/arm/

https://www.jstatsoft.org/v37/i05

WE ARE NOW IN THE SUBJECT’S SECOND HALF!

Topics in the second half to include:

grouped data (e.g. longitudinal data) models,
non-linear regression models,

geographical effect models,

model selection,

missing data models.



