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The views and opinions expressed in this  presentation are  sole ly my own and do not necessarily represent
of reflect the views of Swiss  Re

Disclaimer

2



Claudio Rebelo | October 0 7  2 0 2 0  |  Swiss  Re

What is R Markdown? 

R Markdown (.Rmd) is an authoring format that enables easy creation of dynamic documents, presentations, and 
reports from R. 

It combines the core syntax of markdown (an easy to write plain text format) with embedded R code chunks that ar  
run so their output can be included in the final document. 

source:
https://rmarkdown.rstudio.com/
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Reproducibility: R Markdown documents  are  fully reproducible  i.e .: automatically regenerated whenever 
underlying R code or data changes*

Reproducibility and Automation: Shifting Paradigms!
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Some Key Benefits of 
Reproducibility:

 Understand what was done 
months ago;

 Adjust the  code or data, even 
early in the  process  and re-run 
all analysis ;

 Share  with others  so they can 
further extend your research

source: R Programing for research

Automating reports

 Reproducibility entails  
automation but the  converse  is  
not always true

 We will focus on automating 
taks  regardless  if the  
reproducibility chain is  broken 
or not; 

 A pratical example of a fictional 
Casualty Insurance  Company 
will be  presented as  a demo

* https:/ / rmarkdown.rs tudio.com/

https://geanders.github.io/RProgrammingForResearch
https://rmarkdown.rstudio.com/
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Quarterly Report: Messy Workflow

https:/ / rich-iannone.github.io/ DiagrammeR/ mov/ DiagrammeR.mp4
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Quarterly Report: Messy Workflow

https:/ / rich-iannone.github.io/ DiagrammeR/ mov/ DiagrammeR.mp4
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Why not do that all in R?

https:/ / r4 ds .had.co.nz/
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R Markdown file
Ready to knit?
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The three  components  of an R Markdown file : 
YAML header; Text & Code chunk
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R code e ither via code chunks 
surrounded by ` ` `
or via 
inline  code ` r age_of_insured`

YAML header defines  the  s tructure  of the  
file  such as  defining the  output format 
e .g.: Word, PDF, HTML...

Text written in Markdown. Markdown is  
designed to be  an easy-to-write  
formatting syntax. 
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Hit the  knit! To generate  the  report
Alternatively use  the shortcut Ctrl+Shift+K
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What is happening under hood?
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When R Markdown renders  the  .Rmd file  it sends 
it to knitr, which executes  the  code chunks and 
creates  a new markdown (.md) file

The markdown file  is  then processed by pandoc
which is  responsible  for creating the  finished 
format.

All this  happens with a s imple  click of a button!
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R Markdown code chunks can execute  code in many other languages besides R such as:
– Python

– SQL

– Bash

– Rcpp

– Stan

– JavaScript

– CSS

To get the  full lis t of supported engines; type in the  console: names(knitr::knit_engines$ get())

Aaron Berg:
https:/ / rs tudio.com/ resources/ rs tudioconf-2 018 / beyond-r-using-r-markdown-with-python-sql-bash-and-more/

What about my Python/ SQL/ JavaScript skills?
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` ` ` {python}
x = 'he llo, python world!'
print(x.split(' '))
` ` `

https://rstudio.com/resources/rstudioconf-2018/beyond-r-using-r-markdown-with-python-sql-bash-and-more/
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Automating Reports
Remarkable Re (RR) – Study Case

13Claudio Rebelo | October 07 2020 | Swiss Re 13



Claudio Rebelo | October 07 2020 | Swiss Re

RR’s Database: current and last quarter
Policy Data
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LE Legal entity i.e .: remarkable’s entity which underwrote  the  
policy

Industry Industry/ Occupancy of the  policy holder

UP, UAC, IBNR Ultimate  Premium, Ultimate  and IBNR respectively 
as  at the  valuation date

PL, CR Total (cumulative) Paid Losses  and  Outstanding Case  
Reserves  as  at the  evaluation date . Comprises  all claims under 
the  policy

POL_ID Policy ID a unique policy identifier 

POL_INCEP Policy inception date  

UWY Underwriting Year

Insured Name of the  policy holder/ client (football players)

LoB Line of business

Region: region/ land of the  policy holder
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Claims data, Initial Expectation (T0 ) data and Meta data 
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Claim_ID A unique claim identifier

Claim_DESC Brief description of the  claim (includes 
unpleasant redundant characters  e .g.: ‘CLNAME1 / ’)

POL_ID Policy identifier that originated the  loss

PL and CR same meaning as  in the  policy data but for that 
specific loss as  at the  evaluation date

POL_ID, UP and UAC same meaning as  
in the  policy data set

UL stands for Ultimate  Loss  in this  case  
is  the  Ultimate  Expected Loss  s ince  the  
origin is  the  T0  data set

cq current quarter 
lq las t quarter

financial period date extraction date extraction time
cq 31/12/2019 23/01/2020 09:45:03
lq 30/09/2019 23/01/2020 09:55:03

Claims data T0  Initial Expectation data

Meta data
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What type of reports can be produced
with this  data set?
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An Example of a report in Word
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https://davidgohel.github.io/officer/ https://davidgohel.github.io/officedown/ https://davidgohel.github.io/flextable/

https://davidgohel.github.io/officer/
https://davidgohel.github.io/officedown/
https://davidgohel.github.io/flextable/
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Let R do the  talking! 
Add adverbs  & 
adjectives  according 
to predefined rules  to 
make it sound human.
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Adverbs  and
adjectives  
according to 
predefined rules
to humanize  the
text!
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Loss  banding by Region



Claudio Rebelo | October 07 2020 | Swiss Re 24

Focus only on the  non-automated sections

While  it breaks the  chain of reproducibility, the  process  is  by far superior than the  messy workflow

Challenge: 
What can be  done to (partially) 
automate  this  section?
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HTML is  the  richest format for 
communication that supports  a variety  
features
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Example of a report in html
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With R you can build web applications with Shiny

Thus, the question to be asked is:

Can we incorporate Shiny in an R 
Markdown html document?

31Claudio Rebelo | October 07 2020 | Swiss Re 31
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Mark meets  Shiny
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Add in the  YAML section
runtime: shiny
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Note that:

When you add a shiny component to your R Markdown document, 
the  file can no longer be  saved locally neither can it be  shared as  a 
s tand-alone file

Interactive  documents  require  a server s ide

You can share  the  file  like  any other shiny app
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My two cents  about adding Shiny to an R Markdown report

Keep Shiny components  fairly s imple

A report is  like  a s tory: you – as  the  writer –
should be  in control of the  narrative

Too many Shiny components  is  like ly to dis tract 
the  reader from the  message you are  trying to 
convey: it should s till be  a report and not a 
dashboard

As a suggestion: add a Shiny component (e .g.: 
dashboard) in the  appendix

3 5
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Parameterized reports 
The road to full Automation
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Add params to the YAML header (line  16 )

Reach the  next level of automation with paramaterized reports
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Adjust your code

replace  the  variable  with params$ region

Before :

After:



Claudio Rebelo | October 07 2020 | Swiss Re

Knit with Parameters

Knit with Parameters

3 8

The document is now a regional Cigoland report
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Can we automate  the  workflow 
even further?

3 9
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YES! 
Use the ‘params ’ argument in the ‘render’
function to pass  the  parameters as  a lis t

Next s tep: create  a function inside  a ‘for loop ’ 

to run as  many reports  as  needed in one  go!

Can we automate  the  workflow 
even further?

4 0
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Faster & Better
From the  Messy Workflow to the  R 
Markdown approach we created
reports :

- Much faster
- With less  resources
- and more  importantly, de livered a 
much better final product! 

Follow the BBC approach
Develop dedicated corporate  packages 
for:

• Corporate  Branding
• Data Extraction
• Visualizations 
• ...

To facilitate  the  implementation of 
the  “R Markdown” workflow

https:/ / bbc.github.io/ rcookbook/

With RStudio Connect
RStudio Connect is  a paid publishing 
platform

Each parameterized report can be  
saved on the  platform. 

You can add a mailing lis t to each 
saved report and instruct RStudio 
Connect to run and email the  reports  
according to a predefined schedule!

That is  full automation!

The road to Automation
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If cars can drive 
themselves, so can 
your reports

Claudio Rebelo, 
Actuary, Swiss  Re. 
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Legal notice

©2019 Swiss Re. All rights reserved. You may use this presentation for private or internal purposes but note that any 
copyright or other proprietary notices must not be removed. You are not permitted to create any modifications or 
derivative works of this presentation, or to use it for commercial or other public purposes, without the prior written 
permission of Swiss Re.

The information and opinions contained in the presentation are provided as at the date of the presentation and may 
change. Although the information used was taken from reliable sources, Swiss Re does not accept any responsibility 
for its accuracy or comprehensiveness or its updating. All liability for the accuracy and completeness of the 
information or for any damage or loss resulting from its use is expressly excluded. 
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