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What type of graphics 

do you know ?



Error bars are ubiquitous inthe scientific literature

Molaro et al. 2011 CellCao et al. 2021 Cell Death & Disease

Barkovskaya et al. 2019 Scientific Reports
Crawford et al. 2019 Oncogene



Quiz: When is it significant

1 2 3 4 5 6 7 8



Quiz: When is it significant



Be aware of error bars, hiding the data!



Error bars are ubiquitous in the scientific literature

Counts of articles by types of error bars published in representativescientific journals
from January 1, 2019 to March 31, 2019.



Error bars are ubiquitous inthe scientific literature

Error bar

Range

Type

Descriptive

Description

Amount of spread between the 
extremes of the data

Typical or (roughly speaking) 
average difference between
the data points and their mean

A measure of how variable the
mean will be, if you repeat the
whole study many times

A range of values you can be 95%
confident containsthe true mean

Formula

Highest data point minus the 
lowest

Standard deviation (SD) Descriptive

Standarderror of the mean
(SEM)

Inferential 𝑆𝐸𝑀 =
𝑆𝐷

𝑛

Confidence interval (CI), usually
95% CI

Inferential M ± t (n–1) × SEM, where t (n–1) is 
a critical value of t. If n is 10 or 
more, the 95% CI is 
approximately M ± 2 × SEM.



Error bars are ubiquitous inthe scientific literature

Descriptive error bars

Inferential error bars



Error bars are ubiquitous inthe scientific literature

Estimating statistical significance using the
overlap rule for SE bars

Estimating statistical significance using the
overlap rule for 95% CI bars



Error bars are ubiquitous inthe scientific literature



Error bars are ubiquitous inthe scientific literature

Avoid error bars if possible

If you have to use them, document them, and 

try not to use them alone.

What are the alternatives ?



Alternative: showyour data !



Alternative: boxplots(box and whiskersplots)

In R: boxplot(data)



Alternative:violin plots

In R: library(vioplot)
vioplot(data)



The associated boxplots





Alternative:histograms



Alternative:histograms



Alternative:histograms

In R: hist(data, breaks=20)



Alternative: histograms withdensity

• The density describes the theoretical 
probabilitydistributionof a variable

• Conceptually, it is obtained in the limit of 
infinitely many data points

• When we estimateit froma finite set of 
data, we usuallyassume that the density 
is a smooth function

• Youcan think of it as a “smoothed 
histogram”

In R: hist(data, freq=F) 
lines(density(data), lwd=2)



Comparisonsof some graphs



Comparisonsof some graphs



Comparisonsof some graphs



Comparisonsof some graphs



Comparisonsof some graphs



Bivariateand multivariatedata

scatterplot


	Slide 1
	Slide 2: What type of graphics do you know ?
	Slide 3: Error bars are ubiquitous inthe scientific literature
	Slide 4: Quiz: When is it significant
	Slide 5: Quiz: When is it significant
	Slide 6: Be aware of error bars, hiding the data!
	Slide 7: Error bars are ubiquitous in the scientific literature
	Slide 8: Error bars are ubiquitous inthe scientific literature
	Slide 9: Error bars are ubiquitous inthe scientific literature
	Slide 10: Error bars are ubiquitous inthe scientific literature
	Slide 11: Error bars are ubiquitous inthe scientific literature
	Slide 12: Avoid error bars if possible
	Slide 13: Alternative: show your data !
	Slide 14: Alternative: boxplots (box and whiskersplots)
	Slide 15: Alternative: violin plots
	Slide 16: The associated boxplots
	Slide 17
	Slide 18: Alternative: histograms
	Slide 19: Alternative: histograms
	Slide 20: Alternative: histograms
	Slide 21: Alternative: histograms with density
	Slide 22: Comparisons of some graphs
	Slide 23: Comparisons of some graphs
	Slide 24: Comparisons of some graphs
	Slide 25: Comparisons of some graphs
	Slide 26: Comparisons of some graphs
	Slide 27: Bivariate and multivariate data

