eBook Writing Workshop z Practical 3: Using Supertemplates
and incorporating html outputs in  to eBooks.

Introduction

In this third practical wéirstly are going to look at how we might construct an eBook that allows the
reader to fit multilevel models to their dataset. Weuld performthis using the skillsve have
alreadylearnt in practicals 1 and 2 by simply choosing a 2 level modelling templa@&exglModin
StatJR TREE and using the eBaoiker. There arehowever, severalpostestimationplots
associated with fitting multilevel modeiswould also be useful to include in an eBook. Thase
availablein other StatJRtemplates which due to arrent limitations discussed in practical 2 cannot
be linked directly within the DEEP systéimusesuch plots in an eBook we require a super
template that calls both the model fitting and plotting templatgmssing the output from one as
input into theother. Wewill start by usinghe eBookwriter but will thenlook ina little detail at how
a supertemplate works and how we might modiiyto include textual output.

Creating a Multilevel Modelling eBook

To fit multilevel models in StaVw Q & ¢ \ac® theré aye(s&/&rAl templates includitigevelMod
which fits 2 level random intercepts modgdsd 2LevelRSwhich fits 2 Level random slopes models
(with random intercepts as a special case). These templates simply fit the model and return
estimates abng with residuals and predictions in the form of data files. We have therefore
constructed a super template call@ievelPredictAllvhich combines the modéitting with

graphical outputs by chaining together templates. We will begin by creatirgBookusingonly this
supertemplate. As with the other practicale begin by starting up StadR TREE afresh which
produces the following
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Welcome to Stat-JR 1.0.2

Thank you for using our software. Stat-JR has been developed by a team of programmers based at the Universities of Bristol and Southampton and funded by several grants from the UK
Economics and Social Science Research council (ESRC). For more information on the software, including downloadable manuals, please visit our webpages

Michaelides, D.T., Parker, R MA_, Cameron, B., Szmaray gd, C., Yang, H., Zhang, Z_, Frazer, AJ., Goldstein, H., Jones, K., Leckie, G, Moreau, L. and Browne, W.J. (2013)
0. Centre for Multilevel Modelling, University of Bristel & Electronics and Computer Science, University of Southampton.

We clickBeginandselect the datasejspmix1(here you will choose your own dataset) from the
Datasetpull-down list andselect the template2LevelPredictAlirom the Templatepull down list.
Having done this the screen will look as follows:
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© Response:
© Level 21D: v
Specify distribution: v
Intercept variable )
(-] y variables ing il pt) school
id
sex
fluent
ravens
english
behaviour
cons
Do you want a random slope? ~ ®Yes ‘
No

© Current input string: {}

© Command: RunStatJR(template="2LevelPredictAll, dataset=jspmix1", invars = {}, estoptions = {})

Here we require the response and predictor (explanatory) variables as we have seen for regression
models previouly, althoughin this caseahe intercept column is specified separately. We then

require the columrcontaining thelevel 2 identifiers and the distribution type (which we will here
choose adNormal). We arealsoasked about random slopes as the supemplate has different
behaviour based on thisVe will fill in the inputs as follows:
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spmixt LevelPredictAll

© Response:

© Level 21D:

Specify distribution:

Intercept variable

© Explanatory variables (excluding intercept):

Do you want a random slope?

english remove

school remove

Normal remove

cONS remove

SEX,aVens remove

No remave

This supetemplate iscurrentlyintendedfor demonstrationpurposesonly sq for example it
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binary predictor $eX and one continuous predictoraveng and for now, running a simple random
intercepts model. We suggest you choose two predictors in your own dataset. Clickiwygaill

run the supetstemplate and eventuallytte timer will return to the greeitt @ady stateand the

object list will be filledThe Python script that makes up much of the cddethe template iswhat

you will initially see in the object browser. If we pop it out then we can see the code (here scrolled
down from the top by a few lings

asi
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modeLinputs[ 'priors'] = 'Uniform’

modelinputs[ storeresid'] = 'No*
i estinputs = {}

estinputs['Engine’] = ‘eStat’

estinputs['defa
estinputs[ " defa
estinputs *burnij
estinputs[ iteratil
estinputs['seed’] = '1°

estinputs[ "thinning'] = "1’
estinputs[ ‘nchains 3
estinputs[ ‘makepre “Yes'
estinputs[ "outdata’ ]

m = RunStatJR(template='2levelRS', dataset='workdata', invars = modelinputs, estoptions = estinputs)
for k in m.eng.inputs.keys():
outputs[ ‘Model_" + k] = m.eng.inputs[k]

for k in m.eng.outputs.keys():
outputs['Model_* + k] = m.eng.outputs[k]

for i in range(®, len(x)):
calcinputs = {}
calcinputs[outcol'] = 'prediction_'+str(x[i])
caleinputs'expr'] = 'pred_beta o
calcinputs[outdata'] = "pred:
m = RunStatIR(template="Calculate’, dataset="prediction datafile’, invars = calcinputs, estoptions = {})

ter)+'+pred_beta_'+str(i+1)+'_'+str(x[i])+' +pred_ud'

if randslope:
if str(x[i]) in 1ist(x2):
calcinputs['expr'] = ‘prediction_'+str(x[1])+'+prediction_'+str(x[i])+ '*pred_u’ + str(l+list(x2).index(str(x[1])))
m = RunStatJR(template='Calculate’, dataset='prediction datafile', invars = calcinputs, estoptions = {})

if D == 'Binomial':
calcinputs[ 'e; [i1)+")/ (1+exp{predictio
m = RunStatIR(template=" set="prediction_datafile’, i
if D == 'Poisson’

(D))
= calcinputs, estoptions = {})

C' A [} localhost:8080/output/script.py v B @ =

calcinputs] e exp(prediction_*+str(x[1])+")"
n = RunstatIR(template='Calculste’, dateset='prediction datafile’, invars = calcinputs, estoptions = {})
for 1 in range(8, len(x)):
g
graphi
g
g bl

You may noticéowardsthe top of the screerthat the estimation inputs that have been hawdred,
sofor example his template always runs 3 chaimehaing for 2000 iterations. The individual
templates that make up the supgéemplate are called via thRunStatJRommandwithin the
Python codeso here we can see both ti#evelR$emplate and theCalculatetemplate called in
the code.We use the identifiem to store the list of objects that are output from eatdgmplate
executionand these are then uniguely named acapiedinto the global supetemplate objectslist
via theoutputs object

We will now look at somef the objects that are returned by the supgamplate. If wewant to look
at the model we have fitted then wehoosethe objectModel_equation.texand see
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jspmix 2L evelPredictAll Ready (45)
o

Model_equation tex v | Popout
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; s cons @ 5
iy = Bocous; + Fysex; + Baravens; + Uyl cons;

“Eﬁl i ~ N(0,73)
2 ~ T(0.001,0,001)
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In fact all objects generated by the templé&kevelRSvill begin with the strindModel_, for example
the parameter estimates arslodel_ModelParametersas shown below:
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© Command: RunStatJR{template=2L evelPredictAll, dataset=jspmix1", invars = {L2ID" ‘school, Tandslope™: 'No', ‘D' "Normal, 'y’ ‘english, 'x": 'sex,ravens’ ‘inter’ ‘cons?, estoptions =
o
Model ModelParameters ¥ | Popout
parameter mean sd ESS variable
tau 0.00338971924751 0.00014935040687 6087
sigma2_u 414556805357 12.0630725097 2162
deviance 954021410488 10.2043146316 3742
beta_0 0.921476114845 264413936281 143 cons
beta 1 -6.39930400868 1.05497302129 1888 sex
beta_2 1.7355084895 0.0932058866145 144 ravens
tau_u 0.0261633217512 0.00761243396727 1932
sigma2 295.583488566 13.0483666544 6095

Here we see (by looking #te meanandsd columnsand comparinghe value$ that the predictors
sexandravensare both significanpredictors ofenglish We can also look girediction plots so for
example the objecGraph_0_graphxygroup.svg the plot of the individual cluster (school in this
case) lines against gender for the predictexas shown below:
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Here the lines are all parallel as we are fitting a random ijgrenode| and they hava negative
slope due to the negativeexeffect. We can also look at the schdelel residuals in a caterpillar
plot by selectingCaterpillar_0_caterpillar.svg
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This shows the variability in the schools and you will note thatesofthe confidence intervals do

not overlap withO which will explairwhy it isimportart to fit the schooleffectsin the modetp [ S Q&
now try and put some of these objects into an eBook. Scrolling up a bit we can fiAddhe

ebookbutton and click on it to start writing our eBook. We firstly fill in tbp level information:

We will then click oAdd Region andAdd Page and start the eBook off with a HTML box and the
opportunity for the user to input their settingss shown belw:



