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Do you find data analysis dense and 

impenetrable, like a quantitative jungle? You’re 

not alone. Many of the most useful statistical 

tools have steep-learning curves and often 

demand both sophisticated mathematical 

ability and advanced programming skills. But, 

in a world where data is constantly generated 

and recorded, it’s essential that data analysis 

tools are as accessible as possible. And there’s 

no reason they can’t be; with such powerful 

digital tools at our disposal, data visualisation 

can be made as straightforward as the click of 

a button. 

That’s the goal behind Professor David 

Gerbing’s latest project – lessR. lessR is a free, 

open-source package for one of the most 

popular analysis programming languages, R, 

designed to make data visualisation as simple 

as possible. See Professor Gerbing’s written and 

video introduction to using the R language for 

data analysis at the website he provides for his 

students.

Data Visualisations you Learned as a Kid

As a kid, you were probably introduced to a few different ways of 
representing data. Histograms, Box Plots, and Scatter Graphs are 
some of the most common visualisations of data that we learn as 
schoolchildren. Each of these has their own merits. 

Histograms offer a clear approximation of the distribution of data. To 
create a histogram, a continuous quantity (like height or weight) is 
divided up into a series of classes called ‘bins’. Then, the number of 
data points that fall into a particular bin is represented by a bar with 
height proportional to the frequency. One of the main reasons that 
histograms are so popular is that they give an overall picture of the 
data distribution while being easy to construct. They can be drawn 
by hand, and so could be easily generated before the existence of 
computers.

Now, with powerful computers at our disposal, there are better 
ways we can represent data. After all, histograms suffer from a few 
significant limitations. Firstly, they are used to represent continuous 
data – that is, quantities which can take any numerical value – but 
they chop up this data into discrete bins. This means that the data can 
look different depending on how the bins are chosen, and important 
features can become obscured. Moreover, histograms don’t display 
certain key metrics; they do not inform us if more extreme values are 
to be classified as outliers, and they don’t give us a great indication 
of the spread of data.

Two other kinds of plot that you might have seen when you were 
younger are Box Plots and Scatter Graphs. In a Box Plot, a ‘box’ is used 
to represent where the median and upper and lower quartiles of 
the data lie. Tails or ‘whiskers’ then extend from the box to represent 
the overall range of data. Outliers are identified in accordance with 
Tukey’s rule: points more than 1.5 times the interquartile range beyond 
the upper or lower quartiles are marked. 

Finally, a one-dimensional Scatter Graph simply marks each of the 
individual data points on a line. This makes sure that all the information 
is retained, but no helpful summary statistics are displayed and 
individual points can become obscured when lots of data is plotted 
on top of one another. So, is there a single straightforward, but 
sufficiently detailed way to visualise data?

The Combined Violin-Box-Scatter Plot

Professor Gerbing from Portland State University has suggested that 
several well-known data representations might be combined into 
a single figure, which he calls a Violin-Box-Scatter (VBS) plot. A VBS 
plot would have all the advantages of its components, and could be 
generated quickly by a computer. Prof Gerbing argues that VBS plots 
can serve as a successor to histograms, providing a visualisation 
of data that’s detailed, intuitive, and more suited for the digital age.

A VBS plot involves both Box and Scatter plots superimposed over a 
Violin plot. A Violin plot is an alternative to histograms which smooths 
the data into a curve instead of discrete bars. This curve is then 
mirrored in the horizontal axis, so that the result is something that 
looks like the musical instrument. The principal advantage of the Violin 
plot is that it can be stacked. Suppose you want to split data into two 
or more categories – for example, you might be interested in the 
distributions of salaries for men and women separately – stacking 
plots on top of each other allows you to compare the distributions 
within the different categories. Histograms are often taller than they 
are wide, which makes it difficult to stack, whereas the opposite is 
true for violin plots.

So, Violin plots avoid some of the main pitfalls of histograms while 
offering an intuitive visual representation of the data distribution. Thus, 
they serve as the foundation for Prof Gerbing’s VBS plots. 
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By overlaying the associated Box and Scatter plots on top, one can 
also see exactly where the individual data points fall, statistics about 
their spread, and whether there are any outliers. But, if you wanted 
to create a VBS plot from scratch, several parameters – such as 
point size, minimum separation, how to mark outliers – would need 
to be adjusted to make sure the resulting plot was clear and visually 
appealing. That would be a lot of work, unless there was a digital tool 
that could do all of this for you automatically…

Making Data Analysis in R More Accessible with 
LessR

Data analysis is often performed using dedicated computer software, 
and one of the most popular programming languages for it is R. It 
features many powerful tools for data visualisation, but using them 
effectively can often require multiple lines of code and technical 
expertise. Prof Gerbing’s new VBS plots form part of his larger project, 

which is the development of a package for R called lessR. lessR aims 
to make R, and data analysis in general, much more accessible and 
straightforward. The package has already proved a hit, with upwards 
of 1000 downloads a week.

One of the main features of the lessR package is that it can generate 
some of the most commonly used kinds of data visualisations in 
just a single line of code, when using simple commands such 
“BarChart(Dept)” to get a bar chart for the variable Dept and 
“Histogram(Salary)” for a histogram of salary. But Prof Gerbing wanted 
it to be just as easy to generate his more sophisticated VBS plots. So, 
he built in the “Plot()” command, which generates a whole VBS plot 
for a given data set automatically, such as Plot(Salary).

To create an optimal plot, the Plot function analyses the data set and 
adjusts various parameters, to make sure that the figure produced 
is as clear as possible without need for further coding. For example, 
the Scatter plot component can be problematic for particularly large 
data sets and make the resulting figure look messy. To compensate 

for this, the Plot function automatically adjusts two properties: point 
size and jitter. Jitter randomly displaces points in the vertical direction 
to help spread them out. Then, the Plot function checks to see if too 
many points are being placed on top of each other and compensates 
by reducing the size of the points or increasing the vertical jitter until 
this is no longer the case. If more specific adjustments are required – 
perhaps you want to colour-code data or include labels – there are 
plenty of options one can use to edit things manually.

Powerful Data Analysis Made Simple

The creation of VBS plots is just one part of Prof Gerbing’s mission to 
make sophisticated data analysis more accessible. His overarching 
project, the continuing development of lessR, offers a simple way 
to generate common data representations with just a single line of 
code. Prof Gerbing believes there are better ways we can standardly 
represent data. VBS plots combine the best features of Violin, Box, 
and Scatter plots, and now, with lessR’s Plot function, Prof Gerbing 
has done all the hard work for you, so you can make detailed, visually 
appealing VBS plots with just a single, simple instruction. And, this 
easy to use software is free, with no restrictions on its distribution.
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Professor David Gerbing is a leading academic in the field of data 
science with over 85,000 citations in the scientific literature. One 
of his most popular recent projects has been the development 
of lessR, a package for the widely-used and free data analysis 
programming language R. One of its goals is to make data analysis 
within R much more accessible. Commands for the visualisation 
of data and the generation of statistics are simplified so that key 
elements of data analysis can be performed even by someone who 
is not an experienced programmer. The package is so popular it’s 
being downloaded more than 1000 times a week. Professor Gerbing 
obtained his M.A. and PhD in Quantitative Methods from Michigan 
State University in 1976 and 1979 respectively. In 1987, he joined the 
Portland State University School of Business where he still works today 
as Professor and the primary technical resource in the Master of 
Science Degree program, Applied Data Science for Business (MD-
ADSB), offered by the School of Business, Portland State University, 
Portland, Oregon, USA.
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