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Abstract. Statistical analysis is gradually entering all areas of society,
be in academia or in the private sector. Statistical software is used by
statisticians but also by non-experts (medical doctors, psychologists. . . ).
Unfortunately, this kind of software is integrated into obsolete interfaces
that completely ignore the principles of HCI and are poorly adapted to
non-expert users.

R++ project aims to develop a modern statistical analysis software pro-
gram integrated into a user-friendly interface. In this paper, we present
the methodology that led us to the design of R++. We also give two
examples that this methodology allowed us to achieve.
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1 Introduction

Statistical analysis is gradually entering all areas of society [1]. In the academic
world, it is becoming more and more difficult to publish an article without some
tests or some model. In the private sector, insurers [2] use it to define their
rates, bankers [3] to decide whether or not to grant a loan, the pharmaceutical
industry [4,5] to validate its clinical trials, etc.

The users of statistical analysis are therefore very diverse. Some are experts
like Data Scientists, but many are casual users like medical doctors, psycholo-
gists, educational scientists, pharmacists, etc. In order to publish international
papers, they need high level statistics despite the fact that they are not statis-
ticians.

From a software point of view, statistician software (SAS c©, R, SPSS,
Stata. . . ) is complete in terms of methods available, but performs very poorly [7].
On the other hand, some languages (C, python) or software (Oracle) are very
powerful but offer very few analytical tools and require serious programming
skills. Furthermore, both types of software are integrated into obsolete inter-
faces that completely ignore the principles of HCI and are poorly adapted to
non-expert users (Figure S1).
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Fig. 1. The R++ project (graph modification interface).

The R++ project (Fig. 1) aims to develop modern statistical analysis software
integrated into a user-friendly interface.

In this paper, we present the methodology that led us to the design of R++.
Section 2 briefly recalls the concept of exploratory design and video prototyp-
ing. Sections 3 and 4 details elements that have been improved. Section 5 is the
conclusion.

2 Methods

To conceive the user interface of R++, we used the exploratory design method
and video prototyping: during 1 hour, statisticians and computer specialists
brainstormed on: What are the difficult, tedious, time-consuming or highly error-
prone tasks with your current statistical software? This round table meeting was
done in an open mode: the participants intervened and a moderator took notes
on the board. At the end of this first step, we selected two or three of the themes
that were most frequently mentioned.

In the second step, we sought solutions for the previously selected themes:
Imagine the statistical analysis software of your dreams: how would it work? For
10 min, participants were asked to write down three ideas, plus a “far-fetched”
idea. The objective of this out-of-the-box idea was to avoid self-censorship:
indeed, a participant may have a good idea but not say it for fear of being
ridiculous. In doing so, it helped avoiding the said problem. When everyone had
found their three plus one ideas, they were presented to the rest of the group
and then debated, combined, and hopefully improved.

Finally, during the third hour, the participants created low-fidelity proto-
types (Figure S2). With the help of paper, felt pens, post-its, and cut-outs, they
created a scenario that they filmed using a telephone. These prototypes were
then presented to the entire group. This provided the first feedback.
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In total, we organized eight general sessions without specific instructions. We
also organized thematic sessions where the agenda was announced in advance
(e.g. “merging databases”). Only the statisticians directly concerned by the prob-
lem came to these sessions. The course of the session was then modified: (1)
search for solutions (2) presentation of videos related to the theme discussed
during the general sessions (3) creation of video prototypes.

During the “things to improve” phase, many ideas were suggested. They were
then collectively grouped into frequently asked themes (see Table 1):

Table 1. Thematic grouping of the elements to be improved in statistical software.

Data-management (outlier detection, wrong type detection, merging databases,. . . ) 33

Graphs (dynamic, interactive, automatic, exportable, DPI) 24

R Code (unified syntax, code folding, automatic generation, always visible) 17

Results layout (LaTeX or Word, table management) 16

Tables (interactives, with style) 16

Help (integrated, video, contextual, wiki) 14

Export (to Word, automatic reporting, document styling) 13

Timeline of the analysis 9

Interactive software (interactive graphs, interactive data) 7

Others 41

3 Focus on Data Management

Data management consists in preparing the data before analysis. Strictly speak-
ing, this step is not really part of the statistical analysis but, unfortunately, it
is essential. It consists of identifying inconsistencies in the data, such as a 350-
year-old person, a binary variable encoded in three modalities: Female, Male
and male1, or an execution time of one hour for a task that should take a few
seconds. This step does not require any special skills, and it is considered quite
tedious by statisticians. This probably explains the large number of times it has
been cited as an area for improvement.

Data management generally involves studying certain statistics (minimum,
maximum, number of employees) and a graphical representation for each of the
variables. A solution to simplify this process was to automate the calculation of
the indices in question and the associated graphical representation. Thus, with
a single mouse-click, it is possible to obtain a graphical representation of all the
columns. The user can detect the problematic variables at a glance (Fig. 2 or
S3). We also add a color in each column according to its type, e.g. the binary
columns are in yellow. If a column that is supposed to be binary is not in yellow,
then there is probably a problem in said column (Figure S4).
1 Modalities are case sensitive by default, therefore, Male and male represent different

modalities.
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4 Focus on Graphs

The second highly problematic point concerns graphs. Traditional software pro-
duces graphs that are generally austere, fixed, and can only be manipulated by
command lines. Statisticians are often forced to use additional software (Photo-
shop, Gimp) that they do not master well. In order to solve this, the following
solutions have been chosen:

– Interactive graphs allow, when you click on a part of the graph (for example
on an outlier) to select the corresponding data. This action also sorts the
database so that the selected data is present at the top of the column. This
makes it possible to access specific values very quickly.

– Some graphs are mandatory parts of an analysis. Their production has been
automated: univariate analysis (Fig. 2 and S3) but also statistical test graphs
(Fig. 3).

– An interface allows the user to easily modify the graph settings. A first window
groups the parameters by theme. When a theme is selected, the details of the
options are presented in a second window. The third shows the graph. For
example, the publication of articles requires drawings with a resolution of
300 DPI and no alpha channel. Few statisticians know what these two terms
mean. The interface simplifies the modification of these two parameters (Fig. 1
and S5).

– Finally, exporting a graph to other software can be done by a simple
drag&drop (Figure S3).

Fig. 2. Detection of problematic vari-
ables at a glance. There is an outlier in
Age and Sex is incorrectly coded.

Fig. 3. Bivariate graphical representa-
tion. Age and Sexe relatively to another
previously selected variable.

5 Conclusions

In this article, we have presented the methodology that led us to design R++, a
statistical analysis software integrated into a user-friendly interface.

There are still many areas in which statistical analysis could benefit from
HCI contributions. In Fig. 2, the appearance of the graphs limits the position of



R++, User-Friendly Statistical Software 609

the displayed data. User feedback could allow us to determine if it is a block-
ing element. If so, could solutions such as perspective wall [8] help? Or could
Focus+Context [9] be adapted to the statistical context? Similarly, the graph
interface requires you to leave the data page. Would it be possible to use a more
direct configuration solution, such as Magic Lenses? [10].

Another interesting field, one of the pillars of science is the possibility of being
able to reproduce an analysis. All statistical software therefore produces code.
But statisticians are not programmers. Similarly, unlike some computer codes,
which no longer need to be modified when they are fully functional, statisticians’
codes are intended to be read again by others (to verify the analyses). It would
therefore be interesting to work on a script editor that would make programming
accessible to the novice and facilitate code review.

Finally, statistical analysis requires the simultaneous display of a large
amount of information. Statisticians almost always have two screens, although
this is not always enough. Moving part of the interface (data control, 3D graph
display control,. . . ) to an external device could optimize the display of informa-
tion on the screen.
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