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Summary

The use of the sphericity of a dissimilarity structure in MultiDimensional Scaling
allows the graphical display of correlation, independence and opposition between
the studied items. In this work, we give a necessary and sufficient condition for
sphericity of dissimilarity structures. The proposed characterization is used to
determine the Euclidean image associated to the items. When the dissimilarity
structure is spherical, this image lies on sphere with minimal dimension and
radius. We deduce, from the proposed characterization, a sphericity index which
can be used to evaluate the discrepancy of a dissimilarity to sphericity.
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1 INTRODUCTION

Let E be a finite set of items and A an associated dissimilarity. In the sequel,
E =1{1,...,n} and A is a function on E x E with values in IRT satisfying

vi,j e E  |AG, ) — AG,9)] + A, i) = 0. (1)

Corresponding real data are obtained using two distinct methodologies. The
first way consists in calculating, using a mathematical indice, a dissimilarity
value for any pairs of items; for example, confusion matrices ( See Mirkin [10]
or Keren and Baggen [9] ), sociomatrices ( See Wasserman [15] ) and genetic
distances ( See Fitch and Margoliash [6] ) are obtained using this first method-

ology.
The second way of obtaining dissimilarity structures consists in a direct method-
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