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IWhy facilitate graphic creation in corporate design?

PUBLICATIONS

» Deutsche
Bundesbank*
publishes reports,
papers, and
presentations as
part of its
mandate

> Including a large
number of
graphics
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FLAGSHIP
PUBLICATIONS

> E.g. Monthly Report,
Financial Stability
Report

> High visibility
» Complex graphics

OTHER PUBLICATIONS

» E.g. technical reports,
presentations

> Lower visibility

» Large number of
potentially less
complex graphics

Monthly Report
October 2023
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*  And official statistical offices
in general we assume
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PUBLICATIONS

» Deutsche
Bundesbank
publishes reports,
papers, and
presentations as
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mandate
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CORPORATE DESIGN

> Publications have

a unified brand
appearance

To convey
reliability of the
information
source

O

GRAPHICS CREATION

» Graphics are

compiled by a
dedicated team

Based on data
and requirements
by the respective
experts

R

NEW OPTION

A tool enabling
users to create
graphics in
corporate design
themselves could
provide value



I Available R packages

Luckily, there are R-packages that allow easy implementation of Corporate Design, e.g.
- ggthemes*

- ggCorpldent**

- unikn***

Thank you for listening. Any questions?

December 2023 ** Klein & Wagner (2018)

bbkplot * Arnold et al. (2020)
Page 4 *** Neth & Gradwohl (2023)



I The situation

CORPORATE DESIGN GUIDE

» 163 pages of detailed
requirements

» Makes out-of-the box R
packages hard to use

» Requirements cannot all be
implemented in ggplot2 but
rather using grid

December 2023
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IThe situation

CORPORATE COLOURS

» Definition of specific colours
and shadings

» [Easy to implement custom
colour palettes using
ggplot2

December 2023
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IThe situation

TYPOGRAPHY REQUIREMENTS
Font

Fontsize

Relations among fontsizes
Fallback options

Number formatting

YV V. V V V V

S . 0«‘@9‘*“:’\ £ .
=5 » Generally easy to implement,
however non-standard font

proves tricky

December 2023
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IThe situation

CHARTS T 1"
Titel der Grafik optionale Numzmlulg:
» Specific line-by-line A e
requirements for headers,
subheaders, footnotes, ... "
» Legends i
» Non-standard axis labels !
and axis ticks }
» Different requirement for . I
diagrams (bars, dots, % L. =
circles, areas, boxplots)
"/\w“/\/ Farbwechsel pos.ineg.
VI —W
E E“‘“""‘"““‘“"‘“’": mmmmm Jv 008, 009 010 H
) :imﬁﬁx;.mkm:::n f B 3:;;?1;'::: S S .
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IThe solution

%

bbkplot

a <- ggplot(datasets::iris, aes(Sepal.Width, Sepal.lLength, color = Species)) +
geom_point () +
ggtitle("Iris scatter plot”)

Iris scatter plot
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Species
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bbkplot (a)

Iris scatter plot
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Deutsche Bundesbank

bbkplot - An easy-to-use internal R package for all staff to create graphics in corporate design

4.0
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IThe solution

n THE PACKAGE

] o FUNCTION DESCRIPTION

> bbkplotis a user-
friendly internal R

Take a ggplot (and selected others) as input and
bbkplot converts it to Bundesbank corporate design

ackage
P g _ relying on grid. Returns a gtable.
> bbkplotis
developed to enable bbktable Construct a table in Bundesbank corporate design
staff to produce (from data.frames and matrices)
corporate design tsplot Create a plot in corporate design from time series
adhering graphics i _
> bbkplot allows to multiplot Adding several plots together
convert a wide range bbk_fontimport Import BBk Style Fonts
of plots, including
n*lﬂaps and interactive print._bbkplot Generic functions for bbkplot
plots
save plot Export a bbkplot

bbkplot
December 2023
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IUsage

Any ggplot is supported as
input (and grid)

# (1) get data

world <- Inaturalearth::ne_countries(scale = "medi

um"”, returnclass = "sf")

# (2) plot World map
maps <- ggplot(data = world) + (241 countries)

geom_sf(aes(fill = pop_est)) +
xlab("Longitude") + wylab("Latitude™)

# (3) bbkplot
bebkplot (maps, discrete = FALSE, scale y continuous
= FALSE)

# A suitable title, subtitle and source can be add

ed using bbkplot as shown earlier

bbkplot (maps, discrete = FALSE, title = "World ma
"

subtitle = pastel (" (", length(unique (world Deutsche Bundesbank
Sname) ), " countries)"), scale v continucus = FALS

E, clear background = TRUE
)

bbkplot
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IUsage

- - - *
¥ <— xts::xts(rnorm(100), seg.Date{as.Date("2010-01-01" Distributions

) » length.out=100, by="months"))
¥ <— xts::xts(runif (100), s=g.Date{as.Date("2010-01-01" 4
), length.out=100, by="months"))

mm Normal == Uniform

tsplot (mergse (%,y), names = c("Normal", "Uniform"), sourc 2
e = "* Serises simulated with rnorm() and runif()", inclu
de_source = FALSE, main = bguote ("Distributicons""*"*"}, 1
egend_position = ¢c(0.5, 0.9), color = c{"blue", "green" 0
1)
-2
Specia"sed function for 2010 2011 2012 2013 2014 2015 2016 2017
time series (note the x-

* Series simulated with rnorm{) and runif()

axis ticks and labels) Deutsche Bundesbank

bbkplot
December 2023
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IUsage

Capability to create
complex plots by combining
multiple grid plots

o - BBkplot
# (1) create plot 1-4
o = Graphic examples
. 60 8
50 7
. 0 -*; ~ ;
30 o.u L3 l ' . o . e * l
. e ® 5]
. 0 ® o°f ] ] ' s
2.0 2.5 3_0 35 40 4.5 setosa versicolor virginica
# (2) Combine plot 1-4 1
my grob <- gridExtra::arrangeGrob(in 1, in 2, in 3, in_ ? \.‘~ P W *
4, nrow=2) :2 “'-.. /
3 '-mf'-'\f ]
# (3) convert to Bu nLg design 0 25 50 75 100 2010 2012 2014 2016 2018
bbkplot (my grob, title = Bkplot"™, subtitle = "Graphic
examples", source = "Iris data", add theme bbk = FALSE) Source: Iris data
Deutsche Bundesbank
bbkplot
December 2023
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IHow to leverage bbkplot? — A workflow pipeline

R-MARKDOWN OUTPUT
Publication-ready pdf in corporate design

ad

BUNDESBANK

EURQSYSTEM |

H DEUTSCHE

-4 Pbkplot

r bbkplot_plot, fig-show = "hold"”, fi
fig.pos="h

GDP Germany, chain-linked

b wis-100

bbkplot(p)

As mentioned earlier, further customisation within the corporate design scope is possible. For
i the following modifications to the above code allow us to draw the same plot with
the legend positioned inside (see figure 3):

J/‘\/'V’
.m A
AT
A Ld
s o <~ V

*hold", fig.cap-"Scatterplot”, echo-TRUE, f:
gs=FAL"
<- ggplot(mtcars, aes(mpg, wt)) +
geom_point(aes(color = factor(cyl))) +
labs(title - ) +
‘theme(legend. position = (.95,
i:g::gﬁ:;ﬁ;atiﬂ" ("rie bbkp|0t o1 2012 W3 4 2015 2016 2017 2008 2019
fegend.margin = marein(S, Deutsche Bundesbank Corporate Design = orond = ey s

Deutsche Bundeshank

bbkplot(p, title = F in R
subtitle = “L ot are Figue 7: Time sres plot

legend_below Package version 1.10

Available in Bundesbank environment

e call to tsplond) that includes the ime series object suffices to create a Bundesbank sile
by including e, subite and specfic names for the tme.

As
piot. This can of course be

## Histogram
A histogram is a visualisation of the frequency distribution of grouped data (Diaz-Bone,
2006). While the height of the bars in barplots correspond to the number of observations i

each’ group, for histograms the area of each bar is equal to the frequency density. It is Deutsche Bundesbank. Research Data and Senice Centre 4.6 Tables
therefore often used to inspect the empirical distribution of continuous data. Sometimes
parametric density estimates are added to histograms.

i addition to plos, the bokpior undesbank stle table:
This functon takes s gre-defined data set (such s:.a dta frame) as an Input. The resufing tatle
can e twesked by adding  tik, numbening or changing ihe text sze (sse figure B}

Hendrik Christian Dol
Daniel Ollech
Frederik Hering

Histograms are easily created in ggplots. Here, we present an example of a histogram, where

two subgroups are highlighted in colour. We draw data from two normal distributions with Siddharth Marya d < headGiris[,1:3])
different mean and then plot these data using 1
bbkrable(d,
*hold", fig.cap="Histogram", echo=TRUE, fig.pos= title = "ritle of the table”,
== footer_label = NULL,
subtitle "Subtitle”,

sourc:
fontsiz
number = “Table 1)

Tris dataser”,

OF o data.frame( Research Data and
Object_Type = factor(rep(<( e)) i Service Centre

Weight = round(c(rnorm
rnorm( 260 ) )

p2 <- geplot(df, aes(x - Weight, fill - Object Type)) +
geom_histogram(bins ) +

bbkplot * Gomolka (2018)
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IChallenges and how we overcame them

AV,

,\} CHALLENGE U SOLUTION

S
» Corporate design guide demands » Relying on grid graphics
specifications not possible in ggplot2
- Various possibilities for text in header - Create separate grobs* and combine
and footer them in bbkplot function
- Legend on plot or in footer - Extracting legend and store in grid

grob to flexibly use

» Non-standard axis ticks » ggplot2 is suprisingly flexible, the challenge
lies in identifying the right tick position in each
scenario

» sysfonts package to load fonts, enable

» Including non-standard font on all machines _
fallback options

December 2023

bbkplot *  Graphical objects
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IKey Take-Aways

FLEXIBILITY

Any complex design guidelines can be implemented in
R to streamline corporate design graphic production

QUALITY

For standard graphics, users can efficiently and
reliably produce high-quality output

THE FUTURE

% Enable further interactive input formats
while keeping user-friendly design

bbkplot
December 2023
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IUsage

bbk a <- bbkplot/
S
title = "Iris data in a dif
subtitle = "A more fancy comparison
hree flower types",
source = "B data",
number = "Figure 2",
footer label = "this is a footer
leg v = 10,
horizontal line = 5,
n breaks = 8,
expand x axis = TRUE,
v _title direction = "top",
color = c("red","petrol", "wvioclet"))
bbk =
bbkplot
December 2023
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Iris data in a different view
A more fancy comparison of three flower types

Sepal.Length
8.0

® ® ]
;
. e
6.5 + e '!
o ® ® l||
6.0 o ®e ]
B EA KN
55 e o [ ] H
[ ]
5.0 (] o.: l.
[ ]
45 L 3
20 25 3.0

]
i [ ]
°
s .2
. . ®
e® g o
el te
°
8 o o
L
35 4.0

Species ® setosa ® versicolor @ virginica

Source: R data
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Many modications within the

design guidelines are enabled

Figure 2
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IUsage

d <- head(iris[,1

R e e o

(A Conver

:31)

= LDUNnaesgang 1E5

bbktable(d, title = "Title", subtitle = "subtitle", sour

ce = "Iris datas

i

bbkplot
December 2023
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")

bbktable allows easy table
creation from data.frames

Title
Subtitle
Sepal.Length

1 5.1

2 4.9

3 47

4 4.6

E 5

) 5.4

Source: Iris dataset
Deutsche Bundesbank

Sepal Width

3.5

32
3.1
316

39

Petal.Length



Iintroducing bbkplot in the organisation

EASY START
» Usage faciliated by many examples in vignette

» 2-day introductory class offered by package authors
,Corporate Design in R*

bbkplot

RESULT
» Source code on internal R package repository

> Internal users across many business areas

bbkplot
December 2023
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