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..make both calculations and graphs.
Both sorts of output should be studied;
each will contribute to understanding.

F. J. Anscombe (1973)



Anscombe’s Quartet
Each dataset has the same summary statistics (mean, standard deviation,
correlation), and the datasets are clearly different, and visually distinct.
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Matejka & Fitzmaurice (2017)
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The Datasaurus by Alberto Cairo shows us why visualisation is important, not just summary statistics.
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PERSPECTIVE

Beyond Bar and Line Graphs: Time for a New
Data Presentation Paradigm

Tracey L. Weissgerber' *, Natasa M. Milic'-%, Stacey J. Winham?, Vesna D. Garovic'

1 Division of Nephrology & Hypertension, Mayo Clinic, Rochester, Minnesota, United States of America,
2 Department of Biostatistics, Medical Faculty, University of Belgrade, Belgrade, Serbia, 3 Division of
Biomedical Statistic and Informatics, Mayo Clinic, Rochester, Minnesota, United States of America

* weissqgerber.tracey @ mayo.edu

Weissgerber et al. (2015) PLoS Biol 13:e1002128 (10.1371/journal.pbio.1002128)

& cedricscherercom @ @CedScherer ) @z3tt @ @cedscherer


https://doi.org/10.1371/journal.pbio.1002128
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Test p value
T-test: Equal var. 0.035 0.050 0.026 0.063
T-test: Unequal var. 0.035 0.050 0.026 0.035
Wilcoxon 0.054 0.073 0.128 0.103

Weissgerber et al. (2015) PLoS Biol 13:e1002128 (10.1371/journal.pbio.1002128)
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https://doi.org/10.1371/journal.pbio.1002128
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Why Dynamite Plots Are Terrible—and Why You Should Use Something Else | Cédric Scherer | #30DayChartChallenge 2021 | Day 27: Educational
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#barbarplots

barbarplots .g ithub .i o
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https://barbarplots.github.io/
https://youtu.be/LFDbqw2xPbQ

Welcome!

We are a group of young scientists interested in improving scientific communication. Learn more about our campaign in
the video below.

To contact us with any questions, please email barbarplots@gmail.com.
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Copyright © #barbarplots 2016

barbarplots .g ithub .i o
youtu .be/ LADbgqw2xPbQ
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Dear Editor

Data visualization is a complex topic in the experimental sciences. While there are many ways to display data, many
researchers choose to use bar plots. Generally, these plots only depict a group mean and standard error (or deviation).
Unfortunately, most data are not as clean as bar plots make them seem, and since bar plots reveal very little about the
distribution of the data, this kind of visualization can be misleading [1,2,3]. A further issue is that of the bar itself, which
implies that the base of the y-axis is meaningful, which is not necessarily the case. The bar can then mislead readers [3].

We are a group of young scientists who recently started an initiative called “#barbarplots” aimed at raising awareness and
improving scientific communication. As part of this campaign, 169 individuals pledged over 3,400€ in a Kickstarter project
to send this package to editors of top journals. Journal editors like you have the power to greatly influence trends in the
field. We would like to suggest that you begin a conversation with your editorial board about your journal’s stance on data
visualization, and whether you wish to encourage authors to use more informative techniques to plot distributions of data.
Many high impact journals, such as Nature Neuroscience, the Journal of Neuroscience, and PLoS Biology, have already
taken the step to #barbarplots in an effort to make articles more transparent.

To better spread the word, we wish to encourage your participation in our social media campaign. A t-shirt is enclosed in
this package: put it on, take a selfie, and share it on Twitter or Facebook with the hashtag #barbarplots.

We hope that this initiative will encourage discussions between colleagues on the merits of various data visualization
techniques and on transparency in science in general.
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BAR PLOT

geom_bar(fun = " summary")

Group A Group B Group C Group D
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https://z3tt.github.io/beyond-bar-and-box-plots/

G6PLOT2 SETUP

## general theme
theme_set(theme_void(base_family = "Roboto"))

theme_update(
element_text(color = "black", face = "bold", size = 26,
margin = margin(t = 6)),

axis.text.x

axis.text.y = element_text(color = "black", size = 22, hjust = 1,

margin = margin(r = 6), family = "Roboto Mono"),
panel.grid.major.y = element_line(color = "grey9e", size = .6),
axis.line.x = element_line(color = "black", size = 1),

plot.margin = margin(rep(20, 4))

## custom colors
my_pal <- rcartocolor::carto_pal(n = 8, name = "Bold")[c(1, 3, 7, 2)]
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BAR-RLET

geom_bar(stat = " summary")

Mean value

Group A Group B Group C Group D
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Mean value

BYNAMHERLEH-

geom bar(stat = "summary") + stat_summary(geom = "errorbar")

Group A Group B Group C Group D
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Number of observations
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BAR PLOT v

geom_bar ( stat

Group A Group B

= "count")

Group C
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Do more or high-rated companies post e-commerce jobs?
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Distance traveled across the entire race
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The "Tour de France”
starts with a series
of six wins by racers
from France

“The Giant of Colombes™
from ends
France's first winning
streak in 1909
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BOX-AND-LWHISKERS PLOT

geom_boxplot ()

Group A Group B Group C Group D
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BOX-AND-LWHISKERS PLOT

geom_boxplot ()

° outlier

median

whiskers = 1.5xIQR

Group A Group B Group C Group D
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BOX-AND-LWHISKERS PLOT

g <- ggplot(data, aes(x = group, y = value, color = group, fill = group)) +

scale y continuous(breaks = 1:9) +
scale color _manual(values = my pal, guide = "none") +
scale fill manual(values = my pal, guide = "none"
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BOX-AND-LWHISKERS PLOT

g <- ggplot(data, aes(x = group, y = value, color = group, fill = group)) +
scale y continuous(breaks = 1:9) +

scale color _manual(values = my pal, guide = "none") +
scale fill manual(values = my pal, guide = "none")
g +
geom_boxplot(
aes(fill = group), alpha = .5,
size = 1.5, outlier.size = 5
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BOX-AND-LWHISKERS PLOT

geom_boxplot ()

Group A Group B Group C Group D
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BOX-AND-LWHISKERS PLOT

geom_boxplot ()

aes(fil | = group), aes(fil | = group,
alpha = .5 fill = after_scale(colorspace:l ight en(fil I, .5)))
® 7 L]
6
5 *
4
3 ﬁ
Group A Group B Group C Group D Group A Group B Group C Group D
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Data: UNESCO Institute for Statistics
Visualization by Cédric Scherer

"The Evolution of a ggplot (Ep. 1)"
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Global student to teacher ratios in primary education

Latest reported student to teacher ratio per country and continent (2012-2018)

Worldwide average:
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Europe f‘.———/ £

DK Lv

IE GB NL DE PL LT BY RU
. { FR BE CH CZ SK UA | MD KZ | MN
North America - O—
ES LU SI AT HU RO AM GE UZ KG CN KP
IT HR BA RS BG TR SY AZ TM | TJ BT KR
ME MK JO KW IR PK AF BD MM

South America - /—5'.— ALGR LB SABH |INNP LA VN

cY/IL oA AE TH KN
Continental average MA DZ TN EG YE OM LK my PH
GM SN ML NE SD Mv BN
Asia - C f O— SL BF D 5 ER 0J

6N LR o 16 By [l 7 i
v |CI|NG CH CD UG KE [

- sT GQ C6 BI TZ PW FM
o The Central Afri opublic has by fa |
Oceania he Central African Republic has by far o Wz | sc PG NR| KI

the most students per teacher s 1 s
ZM BW ZW KM SB TV WS
Countries
NA SZ LS MG VU FJ TO
4 ZA MU

NZ

Africa

Visualization by Cédric Scherer | Data: "eAtlas of Teachers” by UNESCO

: cedricscherercom Q) @CedScherer ) @z3tt @ @cedscherer



ALTERNATIUE CHART TYPES
TO DISUALIZE Distributions



UIOLIN PLOTS

geom _violin()

L

Group A Group B Group C Group D
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UIOLIN PLOTS

geom_violin(bw = . 2)

$¥x

Group A Group B Group C Group D
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defaul t

UIOLIN PLOTS

geom _violin()

Group A

Group B Group C Group D

A ;
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UIOLIN PLOT (SCALED BY COUNTS)

geom_violin(scale = " count")
Group A Group B Group C Group D
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UIOLIN PLOTS IN THE LWILD?

. Will Chase
-

tbh | think they're pointless 99% of the time. You can show the same thing
with a ridgeline plot, and the horizontal layout is far more familiar and easier

to process than the vertical violin layout. The mirroring of the distribution in
violins serves no purpose either
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UIOLIN PLOT (HALF-EYES)

Group A Group B Group C Group D
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UIOLIN PLOT (HALF-EYES)

Group A Group B Group C Group D
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UIOLIN PLOT (HALF-EYES)

Group A Group B Group C Group D

& cedricscherercom @ @CedScherer ) @z3tt @ @cedscherer



Hiking in Washington: Waterfalls are great—Wildlife and dogs rather not

The Washington Trait Association (WTA) offers a hiking guide that claims top be "the most comprehensive database of hikes in Washington”. It comprises content written by local hiking experts and user submitted information
such as ratings for each trail and specification of certain features. The plot shows the overall rating of 1,924 Washington trails listed in the WTA database grouped by its features and ordered by the highest median rating

Rating

Waterfalls

Dogs Not Allowed

Ridges & Passes

Established Campsites

Coast

Wildflowers & Meadows

Summits

Mountain Views

Lakes

Good for Kids

Old Growth

Fall Foliage

Rivers

Dogs Allowed on Leash

Wwildlife
Rating




AGE DISTRIBUTION OF SOCIAL MEDIA FOLLOWERS

. Male
B Female

Instagram Facebook Twitter

by LondonSoda



https://www.londonsoda.com/articles/violin-plots
https://www.londonsoda.com/articles/violin-plots
https://www.londonsoda.com/articles/violin-plots

Group A

Group B

Group C

Group D

RIDGELINE PLOT

ggridges:: geom_density ridges()

2 4
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RIDGELINE PLOT (CUTTED)

ggridges:: geom_density ridges()

rel_min_height = 0.01

Group A
Group B
Group C

Group D

2 4 6 8
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Season:

Summer
Winter

75 100
Temperature (°F)
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Most popular girl names in the U.S.




RIDGELINE PLOT LITH MEDIAN

ggridges:: stat densi ty ridges()

guantil e_li nes = TRUE,
guantil es = 2

Group A

Group B

Group C

Group D

2 4 6 8
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Distributions of daily
streamflow on the »  Ranked by cumulative

annual streamflow,

Yahara RIVGI’ by year . — o from least to greatest

1990 - 2018

Daily Q (ft3/s)

Contribution to #30DayChartChallenge by @USGS_DataSci




RIDGELINE PLOT LITH QUARTILES

Quartile: 1 2 3 4

Group A

Group B

Group C /\/\

Group D




RIDGELINE PLOT LITH QUARTILES

Quartile: 1 2 3 4

Group A

Group B

Group C /\/\

Group D




RIDGELINE PLOT LITH MEDIAN

Probability: M (0, 0.025] (0.025, 0.975] W (0.975, 1]

Group A

Group B

Group C

Group D

2 4 6
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RIDGELINE PLOT LITH MEDIAN

Probability: M (0, 0.025] (0.025, 0.975] W (0.975, 1]

Group A

Group B

Group C

Group D

2 4 6
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INTERUAL STRIPS

Level:

Bos P os 0.95

Group A Group B

A : =
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Group C Group D
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INTERUAL STRIPS

ggdist:: stat_inter val()

Level:

o2 [ os B oos 1

.width = ¢(.25, .5, .95, 1)

Group A Group B Group C Group D

& cedricscherercom @ @CedScherer ) @z3tt @ @cedscherer



INTERUAL STRIPS

ggdist:: stat_inter val()

Level:

B 25« B sox [ 95% 100%

labels = functi on(x) pasteO(as.nu meri c(x)*1 00, " %")

Group A Group B Group C Group D
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INTERUAL STRIPS

ggdist:: stat_interval() + stat summary(geom = " point")
Level:
B 25« B sox [ 95% 100%
fun = median, !
shape = 1,
stroke = 1.6
Group A Group B Group C Group D
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INTERUAL STRIPS X HALF-EYE
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ggdist:: stat gradi entinterv al()












geom_poi nt()

alpha = .33



geom_poi nt()

shape = 95,
size = 50



geom ji tt er()



geom_poi nt(positi on = positi on_j itt er())






geom_poi nt(positi on = positi on_jitt er(seed = 0))

2x geom_point ()

stroke = . 8,
shape = 1,
color = " black"



ggforce:: geom sin a(seed = 0)



ggdist:: stat dots ()



ggdist:: stat dots ()

<«—— positi on = positi on_nudge(x = -.25)



ggdist:: stat dots (side = " both")



ggdist:: stat dots (side = " both")



ggdist:: stat_ dots (layout = " weave")



ggdist:: stat dots (layout = "swarm", side = " both")

{ggdist }



ggbeeswarm:: geom_bee swarm()

size = 8,
cex = 3

{ ggbeeswarm }



ggbeeswarm:: geom_qua si ra ndom()

2x geom_quasi rand om()

size = 8,
width = .33






youtu .be/ kTtV 2GRCkjO


















ggbeeswarm:: geom_beeswarm() + stat_summary()

fun = median,
geom = " point" ,
shape = 95,
size = 50















geom_boxplot () + geom _ji tt er()

outli er.sha pe = NA

width = .2



geom_boxplot () + geom_point(position = positi on_jitt er() )

2x geom_point() with seed

stroke = .9,
shape = 1,
color = " white"



geom violin() + geom_boxplot ()



geom violin() + geom_boxplot ()

outli er.sha pe = NA,
coef = 0



geom violin() + geom_boxplot ()



geom violin() + geom boxplot ) + stat summary(geom = " point")

color ==

AN

fill

fun = median,

geom
color

1] p0|n tu )
" white"



geom violin() + geom_boxplot ) + geom_poi nt()

2Xx positi on = positi on_j it ter(seed = 0)



geom violin(scale = "count"”) + ggforce:: geom sin a() + stat summary()

fun = median,
geom= & y)ab
shape = 23,
color = " black"



gghalves:: geom _half point() + geom_boxplot () + ggdist:: stat halfeye ()

side = "I"

S

positi on = positi on_nudge(x = .15)







gghalves:: geom _half point() + geom_boxplot () + ggdist:: stat halfeye ()






geom_poi nt(shape = 95) + geom_boxplot () + ggdist:: stat halfeye ()

positi on = positi on_nudge(x = -.22)

/

o~ |

positi on = positi on_nudge(x = .15)






























cedricscherer.com
twitter.com/CedScherer

github.com/z3tt

buymeacoffee.com/z3tt




