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Summary(myModel)
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Our workflow 
system is written 
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…a visual block  
programming 
editor developed 
by Google (similar 
to Scratch)
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# Copyright (c) 2013, University of Bristol and University of Southampton.

from EStat.Templating import Template

class TemplateHistogram(Template):

'Produces a histogram from a column of data, with the number of bins chosen by the user.'

__version__ = '1.0.0'

tags = [ 'Plots' ]

engines = ['Python_script']

inputs = '''

vals = DataVector('Values: ')

bins = Integer('Number of bins: ')

'''

pythonscript = '''

from io import BytesIO

from matplotlib.figure import Figure

import matplotlib.lines as lines

from matplotlib.backends.backend_agg import FigureCanvasAgg

import EStat

from EStat.Templating import *

fig = Figure(figsize=(8,8))

ax = fig.add_subplot(100 + 10 + 1, xlabel = vals)

ax.hist(datafile.variables[vals]['data'], bins)

canvas = FigureCanvasAgg(fig)

buf = BytesIO()

canvas.print_figure(buf, dpi=80, format='svg')

buf.seek(0)

outputs['histogram.svg'] = ImageOutput(buf.getvalue())

buf.close()

'''
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Practical 1…
Accessories > Command Prompt

cd /d c:\Users\your_username

mkdir .statjr

Open E:\tree

(Best in Chrome, so open Chrome & copy address across from Internet 
Explorer)

Open Settings (in black bar at top of browser)

Find “Location of G++ compiler (Windows only)”

Change this to:

E:\MinGW\bin

Press Set
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Building a Statistical Analysis Assistant

Pregibon, D. (1987) “Incorporating Statistical Expertise into 
Computer Software”. 2nd International Tampere Conference in Stats.

From 1987…

We’re not going to be successful in 
implementing expertise [which 
depends on understanding] the 

context of the problem… this is what 
humans are so good at, and 

computers are so bad at: common 
sense reasoning, knowing how to 

interact with the subject matter – we 
can’t teach a computer that much.



Building a Statistical Analysis Assistant

Pregibon, D. (1987) “Incorporating Statistical Expertise into 
Computer Software”. 2nd International Tampere Conference in Stats.

Ghahramani, Z (2015) The Automatic Statistician. 
Significance, 12(1), 14-15.

From 1987… …to 2015
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E.g. talking user 
through some 
transformations 
they may consider…



…and more complex 
examples, such as 
explaining elements 
of MCMC estimation
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…and loops



Practical 2…
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Using Stat-JR tools to add functionality and content: 
many ways to skin proverbial cat…

outvar = abs(mean/sd)

retval.nobs = len(localvars[localvars.keys()[0]])

for k in localvars.keys():

retval.addvariable(k, data = localvars[k])

retval.addvariable(outcol, data = outvar)

outputs[str(outdata)] = retval

html = ""

for i in range(0, len(outvar)):

if str(variable_name[i]) != "--":

if outvar[i] > 1.96:

html += "<p>The variable <strong>" + 

str(variable_name[i]) + "</strong> has a significant 

effect.</p>"

else:

html += "<p>The variable <strong>" + 

str(variable_name[i]) + "</strong> does <em>not</em> 

have a significant effect.</p>"

outputs['ztext'] = HTMLOutput(html, description = 'z 

text')

'''

Achieving many of the key operations via 
workflow blocks…

Putting it all in one template (or in a 
supertemplate)…
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many ways to skin proverbial cat…

outvar = abs(mean/sd)

retval.nobs = len(localvars[localvars.keys()[0]])

for k in localvars.keys():

retval.addvariable(k, data = localvars[k])

retval.addvariable(outcol, data = outvar)

outputs[str(outdata)] = retval

html = ""

for i in range(0, len(outvar)):

if str(variable_name[i]) != "--":

if outvar[i] > 1.96:

html += "<p>The variable <strong>" + 

str(variable_name[i]) + "</strong> has a significant 

effect.</p>"

else:

html += "<p>The variable <strong>" + 

str(variable_name[i]) + "</strong> does <em>not</em> 

have a significant effect.</p>"

outputs['ztext'] = HTMLOutput(html, description = 'z 

text')

'''

Achieving many of the key operations via 
workflow blocks…

Putting it all in one template (or in a 
supertemplate)…



Using Stat-JR tools to add functionality and content: 
many ways to skin proverbial cat…

Achieving key operations via XPath queries in 
eBook html documents…



Using Stat-JR tools to add functionality and content: 
many ways to skin proverbial cat…

Achieving key operations via XPath queries in 
eBook html documents…

<ul>

<li class="deep_dynamic_hidden" data-deep-showon="template2-out-

summary" data-deep-

expression="//row[@row='beta_0']/element[@col='Mean'] ">The mean for 

<strong>\(\beta_0\)</strong> is<strong>

<span class="deep_dynamic_output" data-deep-id="template2-out-

summary" data-deep-

expression="round(1000*(//row[@row='beta_0']/element[@col='Mean'])) 

div 1000"></span>

(<span class="deep_dynamic_output" data-deep-id="template2-out-

summary" data-deep-

expression="round(1000*(//row[@row='beta_0']/element[@col='Std'])) 

div 1000"></span>)</strong>:

<p class="deep_dynamic_hidden" data-deep-showon="template2-out-

summary" data-deep-

expression="//row[@row='beta_0']/element[@col='Mean'] > 

//row[@row='beta_0']/element[@col='Std']*1.96 or

//row[@row='beta_0']/element[@col='Mean'] < 

//row[@row='beta_0']/element[@col='Std']*(-1.96) ">

this value <strong><font color="green">is 

significant</font></strong>.

</p>

<p class="deep_dynamic_hidden" data-deep-showon="template2-out-

summary" data-deep-

expression="not(//row[@row='beta_0']/element[@col='Mean'] > 

//row[@row='beta_0']/element[@col='Std']*1.96 or

//row[@row='beta_0']/element[@col='Mean'] < 

//row[@row='beta_0']/element[@col='Std']*(-1.96)) ">

this value is <strong><font color="red">not 

significant</font></strong>.

</p>

</li>



Using Stat-JR tools to add functionality and content: 
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Achieving key operations via XPath queries in 
eBook html documents…

<ul>

<li class="deep_dynamic_hidden" data-deep-showon="template2-out-

summary" data-deep-

expression="//row[@row='beta_0']/element[@col='Mean'] ">The mean for 

<strong>\(\beta_0\)</strong> is<strong>

<span class="deep_dynamic_output" data-deep-id="template2-out-

summary" data-deep-

expression="round(1000*(//row[@row='beta_0']/element[@col='Mean'])) 

div 1000"></span>

(<span class="deep_dynamic_output" data-deep-id="template2-out-

summary" data-deep-

expression="round(1000*(//row[@row='beta_0']/element[@col='Std'])) 

div 1000"></span>)</strong>:

<p class="deep_dynamic_hidden" data-deep-showon="template2-out-

summary" data-deep-

expression="//row[@row='beta_0']/element[@col='Mean'] > 

//row[@row='beta_0']/element[@col='Std']*1.96 or

//row[@row='beta_0']/element[@col='Mean'] < 

//row[@row='beta_0']/element[@col='Std']*(-1.96) ">

this value <strong><font color="green">is 

significant</font></strong>.

</p>

<p class="deep_dynamic_hidden" data-deep-showon="template2-out-

summary" data-deep-

expression="not(//row[@row='beta_0']/element[@col='Mean'] > 

//row[@row='beta_0']/element[@col='Std']*1.96 or

//row[@row='beta_0']/element[@col='Mean'] < 

//row[@row='beta_0']/element[@col='Std']*(-1.96)) ">

this value is <strong><font color="red">not 

significant</font></strong>.

</p>

</li>
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• …we ask them to choose a quantitative research 
question they have investigated…

• …and then work with them to develop it into an 
interactive case study using Stat-JR.

• User will be able to interact with this resource: e.g. 
investigating alternative avenues the analyst may 
have taken.

• Aim is to help demystify the process of quantitative 
research, and shed light on the day-to-day decisions 
working analysts make.

Working with a range of social scientists…



Data 
prep

Data 
exploration

Model 
fit

Post-process 
model

Hypotheses / 
Design

Conclusions / 
Report

Re-code data

Charts Summary 
stats

Charts

Tables

Significance 
tests

Generate 
estimates

Is there a 
significant 
relationship / 
difference?

What shape is 
relationship?

What value of x 
predicts certain 
value of y?

Is the design 
repeated 
measures?

Possible 
confounding 
variables to 
control for?

Etc., 
etc….

Data description / 
renaming

Re-sort
Generate new / 

overwrite 
variables

Exclude data

Tables

Are data 
standardised / 
transformed? 
How?

Correlation Etc., etc….(lots of model-fitting 
possibilities)

Filters

Data sourcing 
/ collection Check 

permissions

1

2

3

4, 5

6

7

8

9

10

11

12, 
13

15

16

17

18, 
19

1417

GLM

18

19

20

21

22

23

24

25

26

27
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• …as even this simple analysis shows, the path taken 
when investigating a quantitative research question 
can be a convoluted one!

• Workflow interface may help abstract main 
elements, and illustrate how its components fit 
thematically together.

• Workflow environment will eventually be integrated 
into our eBook interface.



Number of scholarly articles found in the most recent complete year (2014) 
for each software package.

Muenchen, RA.
The Popularity of Data 
Analysis Software
http://r4stats.com/articl
es/popularity/



Change in the number of scholarly articles using each software in the most 
recent two complete years (2013 to 2014). Packages shown in red are “hot” 

and growing, while those shown in blue are “cooling down” or declining.

Muenchen, RA.
The Popularity of Data 
Analysis Software
http://r4stats.com/articl
es/popularity/



The number of scholarly articles found in each year by Google Scholar. Only 
the top six “classic” statistics packages are shown

Muenchen, RA.
The Popularity of Data 
Analysis Software
http://r4stats.com/articl
es/popularity/



KDnuggets poll on programming tools used for an analytics / data mining / 
data science work in 2013

Muenchen, RA.
The Popularity of Data 
Analysis Software
http://r4stats.com/articl
es/popularity/



eBook project funded by ESRC

Research objectives include:

• Developing tools to support interactive eBooks / 
workflows for statistical analyses

• Using these tools to produce:
• library of case studies
• library of methodological advice / notes
• statistical analysis assistant



eBook project funded by ESRC

Research objectives include:

• Developing tools to support interactive eBooks / 
workflows for statistical analyses

• Using these tools to produce:
• library of case studies
• library of methodological advice / notes
• statistical analysis assistant













Can call procedures 
defined elsewhere in 
workflow 
environment



Practical 3…


