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From the Editor’s Notebook

The Missing Diagonal

The center of a univariate data set {z1,...,2,} can be defined as a point p
that minimizes a norm of the vector of distances y' = (|x1 — pl, ..., |Tn — p])-
As the median and the mean are the minimizers of respectively the Li-
and the Lo-norm of y, they are two alternatives to describe the center of a
univariate data set.

The center g =(1, ..., 4p) of a multivariate data set {x,...,X,} with
x; = (%i1,...,Tip) for i = 1,...,n can also be defined as a minimizer of a
norm of a vector of distances. In multivariate situations however, there
are several kinds of distances. Let us consider the vector of Li-distances
vi = (Ix; — plh, - |Ix, — p|]1) and the vector of Lp-distances y5 =
(llx1 = #ll2, -, ||Xn — p||2). We define the Li-median and the L;-mean
as the minimizers of respectively the Li- and the Lg-norm of yi; and then
the Ly-median and the Lo-mean as the minimizers of respectively the L;-
and the Lo-norm of yo2. We have hence here two alternatives to define the
median and two alternatives to define the mean of a multivariate data set.

Therefore the Li-median is defined as the point p that minimizes
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the Lo-median as the point p that minimizes

n

ly2lly =)

i=1

P n

P
(zij — 15)°| =Y \J 3 (@i = my)?, (3)
=1

1 3=1

L)

and the Ls-mean as the point g that minimizes

n p
ly2lls =D">" (@i — ny)*. (4)

i=1j=1



216 The Missing Diagonal

Whereas the Lj-median is the vector of coordinate medians, the Lo-
mean is the vector of coordinate means and the Ls-median is the spatial
median introduced by Gini and Galvani (1929), the L,-mean appears to be
a new concept (see Dodge and Rousson, 1997).
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Figure 1: Four alternatives to describe the center of a bivariate data set.

If we consider a bivariate data set of six points (or of any even number
of points) that are equaly spaced on a line with slope 1 (see Figure 1), and
if we draw a square with the third point as bottom left corner and with the
fourth point as top right corner, we have the following scheme: all points
contained in the square are the Li-medians of the data set; the center of
the square is the Lo-mean; points that are lying on the first diagonal are
the Ly-medians; and points that are lying on the second diagonal are the
L;-means (see Figure 1). Thus the introduction of the L;-mean does not
only fill a gap in the field of multivariate descriptive statistics, it also brings
the missing diagonal in the square described here above.
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