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https://github.com/andkov/ipdln-2018-hackathon


Today

• 1. Introduce a graphing technique “coloring book”

• 2. Demonstrate a production workflow for its implementation

• 3. Build a case for reproducible projects 
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About myself
- Ph.D. in Quantitative Methods, Psychology (2014)
- Reproducible research enthusiast since 2012
- Graph maker
- See work at https://github.com/andkov
- These slides and more at http://andriy.rbind.io
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https://github.com/andkov
http://andriy.rbind.io/


Key influences
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John Tukey Edward Tufte Hadley WickhamAndreas Vesalius



A. Graphing Technique
0.0 Data & Context : Mortality factors of Canadian immigrants at IPDLN-2018 hackathon
0.1 Modeling form: univariate logistic regression with categorical predictors
0.2 Graphical form: faceted scatterplot in ggplot2 
0.3 Coloring book: Mapping informed expectations from predictors onto color 

B. Workflow Highlights
1.0 “Let no one ignorant of geometry enter”: (my) scripts were written to be read by humans
1.1 RAnalysisSkeleton by Will Beasley: basic starting point for reproducible projects 
1.2 Autonomous phases: data cleaning, statistical modelling, graph production
1.3 Layers of Isolation: analysis vs presentation using .R + .Rmd = .html 
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Presenter
Presentation Notes
I will demonstrate a reproducible project in RStudio
First let me show you what it does. That’s part A.
In part B we will talk about how it works and how to reproduce it.



https://github.com/andkov/ipdln-2018-hackathon
http://www.literateprogramming.com/
https://github.com/wibeasley/RAnalysisSkeleton


A. Graphing Technique
0.0 Data & Context : Mortality factors of Canadian immigrants at IPDLN-2018 hackathon by Statistics Canada in Banff

6github.com/andkov/ipdln-2018-hackathon

https://www.ipdln.org/

Banff, Alberta

• Event : Linked Data Innovation Challenge
• Data : Synthetic mortality data
• Records : 4,346,649
• Variables : 34

September 11, 2018

Q: What explains mortality among immigrants?

https://github.com/andkov/ipdln-2018-hackathon
https://github.com/andkov/ipdln-2018-hackathon
https://www.ipdln.org/


A. Graphing Technique
0.0 Data & Context : Mortality factors of Canadian immigrants at IPDLN-2018 hackathon by Statistics Canada in Banff
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You can use this data to recreate the graphs from this talk
with the script ./reports/graphing-phase-only/graphing-phase-only.R
Clone github.com/andkov/ipdln-2018-hackathon for better experience

Data recreated from model 
parameters based on a 
stratified sample (N=1000) 
from 4 provinces

Originally:

Q: What explains mortality among immigrants?

https://github.com/andkov/ipdln-2018-hackathon
https://github.com/andkov/ipdln-2018-hackathon/blob/master/reports/graphing-phase-only/graphing-phase-only.R
https://github.com/andkov/ipdln-2018-hackathon


age

A. Graphing Technique
0.1 Modeling form

Dead in X years 
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A. Graphing Technique
0.1 Modeling form

Province of 
residence
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A. Graphing Technique
0.1 Modeling form

5-year age 
category
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A. Graphing Technique
0.1 Modeling form

Sex
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A. Graphing Technique
0.1 Modeling form

Marital Status
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A. Graphing Technique
0.1 Modeling form

Highest Degree
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A. Graphing Technique
0.1 Modeling form

Activities of Daily Living
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A. Graphing Technique
0.1 Modeling form

Activities of Daily Living
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A. Graphing Technique
0.1 Modeling form

First Official Language
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A. Graphing Technique
0.2 Graphical form

LEGEND

point = person
Y-axis =  probability R is dead in X years
X-axis =  age group (floor of  5-year category)

The higher the dot = the higher the chance to be 
alive in X years

Visualizing probability instead of log-odds because it 
is more intuitive
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A. Graphing Technique
0.2 Graphical form

LEGEND

Facet = Province of residence
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A. Graphing Technique
0.2 Graphical form

LEGEND

Rows = duplicate of 
each other (for now).

Notice that FOL is not 
displayed

The book is ready for 
coloring

20



A. Graphing Technique
0.3 Coloring book

QUESTION

What should the 
“reference group” be 
for each predictor?

What do we expect 
based on existing 
research?

Reference group

Informed expectation

?
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation
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A. Graphing Technique
0.3 Coloring book

QUESTION

Compared to reference 
group, what levels of 
predictors are expected 
to increase the 
mortality risk?

Reference group

Informed expectation

?Moderately increased risk
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation

Moderately increased risk
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A. Graphing Technique
0.3 Coloring book

QUESTION

Compared to reference 
group, what levels of 
predictors are expected 
to decrease the 
mortality risk?

Reference group

Informed expectation

?

Moderately increased risk

Moderately decreased risk
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation

Moderately increased risk

Moderately decreased risk
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation

?

Moderately increased risk

Moderately decreased risk

Substantially increased risk

Substantially decreased risk

?

QUESTION

What levels of 
predictors are expected 
to affect mortality risk 
drastically?
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation

Moderately increased risk

Moderately decreased risk

Substantially increased risk

Substantially decreased risk

QUESTION

What levels of 
predictors are expected 
to affect mortality risk 
drastically?
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation

Moderately increased risk

Moderately decreased risk

Substantially increased risk

Substantially decreased risk

QUESTION

What levels of 
predictors are expected 
to affect mortality risk 
drastically?

No “very bad” and it’s 
ok.
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation

Moderately increased risk

Moderately decreased risk

Substantially increased risk

Substantially decreased risk

NOTICE

Plotting all colors at once 
may not be as informative 
as one would expect 

May require too much 
tweaking to make useful
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation

Moderately increased risk

Moderately decreased risk

Substantially increased risk

Substantially decreased risk

NOTICE

Note all predictors are 
worth visualizing, some 
are there for control.

We can adjust what is 
being displayed
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A. Graphing Technique
0.3 Coloring book

Reference group

Informed expectation

Moderately increased risk

Moderately decreased risk

Substantially increased risk

Substantially decreased risk

NOTICE

Note all predictors are 
worth visualizing, some 
are there for control.

We can adjust what is 
being displayed
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Shifting gears: IMPLEMENTATION

Questions to considered: 

- How to organize files?
- What is a health degree of customization in graphs?
- Who are the future audience?
- How much of the story should be told?
- Do we expect to work on this in the future?
- How many people will be working on this?
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A. Graphing Technique
0.0 Data & Context : Mortality factors of Canadian immigrants at IPDLN-2018 hackathon
0.1 Modeling form: univariate logistic regression with categorical predictors
0.2 Graphical form: faceted scatterplot in ggplot2 
0.3 Coloring book: Mapping informed expectations from predictors onto color 

B. Workflow Highlights
1.0 “Let no one ignorant of geometry enter”: (my) scripts were written to be read by humans
1.1 RAnalysisSkeleton by Will Beasley: basic starting point for reproducible projects 
1.2 Autonomous phases: data cleaning, statistical modelling, graph production
1.3 Layers of Isolation: analysis vs presentation using .R + .Rmd = .html 
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We will find these ideas implemented in this project

Presenter
Presentation Notes
The
1.0 Expect to read and understand scripts



https://github.com/andkov/ipdln-2018-hackathon
http://www.literateprogramming.com/
https://github.com/wibeasley/RAnalysisSkeleton


Clone to inspect the workflow
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https://github.com/andkov/ipdln-2018-hackathon/README.md


B. Workflow Highlights
1.0 “Let no one ignorant of geometry enter”: (my) scripts were written to be read by humans

https://github.com/andkov/ipdln-2018-hackathon/README.md

If you want to be a data scientist - expect to read scripts

Main README should provide a map

Source: http://www.literateprogramming.com/
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https://github.com/andkov/ipdln-2018-hackathon/README.md


B. Workflow Highlights
1.1 RAnalysisSkeleton by Will Beasley: basic starting point for reproducible projects

Notice structural similarities to RAnalysisSkeleton

Keep recognizable structure over projects
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Presenter
Presentation Notes
RAnalysisSkeleton screenshot updated 2019-11-07

https://github.com/wibeasley/RAnalysisSkeleton


B. Workflow Highlights
1.2 Autonomous phases: data cleaning, statistical modelling, graph production

Try to keep tasks separate:
- Data cleaning
- Statistical modeling
- Graph production

Tasks are narratives to be told

Here are some examples
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Screenshots of linked dynamic document
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B. Workflow Highlights
1.2 Autonomous phases: data cleaning, statistical modelling, graph production

https://github.com/andkov/ipdln-2018-hackathon/blob/master/manipulation/0-metador.R


Screenshots of linked dynamic document
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B. Workflow Highlights
1.2 Autonomous phases: data cleaning, statistical modelling, graph production

https://raw.githack.com/andkov/ipdln-2018-hackathon/master/manipulation/stitched-output/1-greeter.html


Screenshots of linked dynamic document
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B. Workflow Highlights
1.2 Autonomous phases: data cleaning, statistical modelling, graph production

https://raw.githack.com/andkov/ipdln-2018-hackathon/master/reports/eda-1/eda-1.html
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B. Workflow Highlights
1.2 Autonomous phases: data cleaning, statistical modelling, graph production

Screenshots of project repository

https://github.com/andkov/ipdln-2018-hackathon/blob/master/reports/coloring-book-mortality/coloring-book-mortality.R


Screenshots of project repositoryB. Workflow Highlights
1.3 Layers of Isolation: analysis vs presentation using .R + .Rmd = .html

./reports/coloring-book-mortality/
Fails to separate modeling, graphing, and reporting
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B. Workflow Highlights
1.3 Layers of Isolation: analysis vs presentation using .R + .Rmd = .html

.R 
stores analysis 

(what really happens)

.Rmd
stores presentation 

(how you tell about it)

.R + .Rmd = .html



.R – stores analysis (what really happens) .Rmd – stores presentation (how you tell about it)
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B. Workflow Highlights
1.3 Layers of Isolation: analysis vs presentation using .R + .Rmd = .html



.R – stores analysis (what really happens) .Rmd – stores presentation (how you tell about it)
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B. Workflow Highlights
1.3 Layers of Isolation: analysis vs presentation using .R + .Rmd = .html

https://raw.githack.com/andkov/ipdln-2018-hackathon/master/reports/graphing-phase-only/graphing-phase-only-1.html
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B. Workflow Highlights
1.3 Layers of Isolation: analysis vs presentation using .R + .Rmd = .html



A. Graphing Technique
0.0 Data & Context : Mortality factors of Canadian immigrants at IPDLN-2018 hackathon
0.1 Modeling form: univariate logistic regression with categorical predictors
0.2 Graphical form: faceted scatterplot in ggplot2 
0.3 Coloring book: Mapping informed expectations from predictors onto color 

B. Workflow Highlights
1.0 “Let no one ignorant of geometry enter”: (my) scripts were written to be read by humans
1.1 RAnalysisSkeleton by Will Beasley: basic starting point for reproducible projects 
1.2 Autonomous phases: data cleaning, statistical modelling, graph production
1.3 Layers of Isolation: analysis vs presentation using .R + .Rmd = .html
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Presenter
Presentation Notes
I will demonstrate a reproducible project in RStudio
First let me show you what it does. That’s part A.
In part B we will talk about how it works and how to reproduce it.



https://github.com/andkov/ipdln-2018-hackathon
http://www.literateprogramming.com/
https://github.com/wibeasley/RAnalysisSkeleton


Closing thoughts

• What makes “data science” a science? Reproducibility

• Principles to keep in mind
- Scripts are better than GUIs
- Notebooks are better than scripts
- Projects are  better than Notebooks

• “There are only two hard things in programming: cache 
validation and naming things” – Unknown

• Success in Data Science = Craft + Imagination
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https://martinfowler.com/bliki/TwoHardThings.html
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Andriy Koval

https://github.com/andkov

http://andriy.rbind.io

Questions? Comments?

Presenter
Presentation Notes



https://github.com/andkov
http://andriy.rbind.io/
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