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Introduction
This poster present CONS an R package dedicated to Conso-
nance Analysis [3]. Consonance Analysis [1, 2] is a useful
numerical and graphical exploratory approach for evaluating
the consistency of the measurements and the panel of people
involved in sensory evaluation. It makes use of several uni
and multivariate techniques either graphical or analytical, par-
ticularly Principal Components Analysis. The package is im-
plemented in a graphical user interface in order to get a user
friendly package.

Sensory and consumer research often makes use of a panel
of assessors to determine product attributes. In this applica-
tion we assume that the panel evaluates various products with
respect to different attributes.

Data Structure
The data consists of a matrix X of order (N ×M × K). The
panel has K assessors, N products, judged with respect to M
attributes. If there are replications this can be handled by the
package duplicating the number of products. We denote the
elements of this matrix by xijk(i = 1, ..., N, j = 1, ...,M, k =
1, ..., K). In order to perform the analysis, the three way ma-
trix X is thought to be composed of M matrices Xj of order
(N × K), one for each attribute. Each column of this matrix
corresponds to one assessor.

If the K assessors interpret or evaluate an attribute similarly
the Xj matrix would span a one dimensional space. Hence, if
PCA of this matrix shows a significant deviation from unidi-
mensionality this would be evidence that the judges are inter-
preting the attribute differently.
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Consonance Analysis
Denote by Xj the previous matrix but with standardized
columns. Then the matrix XT

j Xj contains the inter-assesor
correlations which measure the degree of agreement between
assessors for this attribute. Notice that the columns of Xj add
to zero since the column mean is substracted, hence there are
K ′ = K− 1 positive eigenvalues in the spectral decomposition
of XT

j Xj.
The underlying unidimensional structure is evaluated by the

PCA. A large first Eigenvalue is a signal that the attribute is
being evaluated in a similar fashion by the panel. Consonance
analysis uses the following Eigenvalue decomposition

XT
j Xj = QΛ2QT , (1)

where
Λ2 = diag{λ21, λ22, ..., λ2K ′}, (2)

contains the Eigenvalues which are in decreasing order and the
matrix Q has orthonormal columns. A measure of the size
of each Eigenvalue is given by the ”Variance Accounted For”
(V AF ) metric
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for k = 1, ..., K ′. The author also proposes a ratio C that he
calls the Consonance

C =
λ21∑K ′

r=2 λ
2
r

=
V AF1∑K ′

r=2 V AFr
, (4)

which measures the relative size of the first Eigenvalue with
respect to the rest of Eigenvalues. The package CONS reports
both V AF and C for each attribute. It also shows on a single
plot all V AF ’s corresponding to all attributes. A plot of all C’s
is also provided.

Dijksterhuis [2] also suggests to plot what he calls the ”load-
ings”. Denote M [2] to be the first two columns of a matrix. The
columns of matrix Xj correspond to assessors, then the rows
of matrix XT

j correspond to assessors, the loadings are defined
by

(QΛ)[2], (5)

notice that this is a two dimensional approximation of the rows
of XT

j . This plot is also useful in analyzing panel consonance
because if an assessor deviates too much from the cloud of the
rest of the assessors this would be evidence that this assessor
needs further training.

Use of the Graphical Interface
The CONS package is an R based graphical interface [6], that
performs consonance analysis on a data set using only point
and click operations. It is based on the gWidgets library [5, 7],
that provides a toolkit-independent API for building interactive
GUIs and the tcltk library that provides access to the platform-
independent Tcl scripting language and Tk GUI elements, and
the Principal Component Analysis (PCA) from FactoMineR
package [4].

Install package
The CONS package is loaded in the usual fashion from the
CRAN-R repository.

## I n s t a l l
R> i n s t a l l . p a c k a g e s ( ”CONS” )
## C a l l l i b r a r y
R> l i b r a r y ( ”CONS” )
## C a l l i n t e r f a c e
R> CONS( )

Presentation
The program features three menus: file, methods and help.

Figure 1: File Menu

Figure 2: Original dataset in *.xlsx format

Analysis

Figure 3: Allocation of parameters

Figure 4: Descriptive per matrix

Figure 5: Consonance analysis statistics

Figure 6: Consonance metric

Figure 7: Variance accounted for metric of attributes

Figure 8: Loadings plots

Conclusions

We have presented a graphical interface that performs conso-
nance analysis on a three way data set that represents the evalu-
ation of attributes of a panel on a set of products. The interface
has the characteristics of being very flexible, general and very
easy to use.

On the other hand, consonance analysis gives another per-
spective which makes it very easy to evaluate the judgements
of concordance based on quantitative metrics.
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