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Visualizing multidimensional data in multiple groups
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Abstract

A typical approach to visualizing k (> 2)-group multidimensional data is to use Fisher’s canonical discrim-
inant analysis (CDA). CDA finds the best low-dimensional subspace that accommodates k group centroids
in the Mahalanobis space. This paper proposes an alternative visualization procedure functioning in the
Euclidean space, which finds the primary dimension with maximum discrimination of k£ group centroids
and the secondary dimension with maximum dispersion of all observational units. This hybrid procedure is
especially useful when the number of groups k is two.
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Figure 1.1. Visualization of the iris data in Mahalonobis space: the first and the second dimensions.

Canonical discriminant space

Sepal.Length

Fourth dim
0
!

-2

First dim

Figure 1.2. Visualization of the iris data in Mahalonobis space: the first and the fourth dimensions.
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Figure 2.1. Visualization of the iris data in scaled Euclidean space: the first and the second dimensions .
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Figure 2.2. Visualization of the iris data in scaled Euclidean space: versicolor versus virginica.
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Figure 3.1. Visualization of the body data in scaled Euclidean space.

Table 3.1. Correlations between two component scores and three external variables

Age Weight Height
Score 1 0.23 0.94 0.73
Score 2 —0.23 —0.66 —0.23
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T2 870 A SAFER FAH JtH(n =572, p =38, k= 3).
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Figure 3.2. Visualization of the olives data in Mahalanobis space.
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Figure 3.3. Visualization of the olives data in scaled Euclidean space.
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Table 3.2. Correlations among variables of the olives data

vl v2 v3 vd v5 v6 v7 v8
vl: Palmitic 1.00 0.84 —0.17 —0.84 0.46 0.32 0.23 0.50
v2: Palmitoleic 0.84 1.00 —0.22 —0.85 0.62 0.09 0.09 0.42
v3: Stearic —0.17 —0.22 1.00 0.11 —0.20 0.02 —0.04 0.14
v4: Oleic —0.84 —0.85 0.11 1.00 —0.85 —0.22 —0.32 —0.42
v5: Linoleic 0.46 0.62 —0.20 —0.85 1.00 —0.06 0.21 0.09
v6: Linolenic 0.32 0.09 0.02 —0.22 —0.06 1.00 0.62 0.58
v7: Arachidic 0.23 0.09 —0.04 —0.32 0.21 0.62 1.00 0.33
v8: Eicosenoic 0.50 0.42 0.14 —0.42 0.09 0.58 0.33 1.00
ok 223 (X, Xo)oll ti3te] tho] &84 22 E A gt
1
>=1, 0] e>0
p 1
DAL Tofl otk AAET Poje
(4.1)

oIk, mehA §2EE BUNA 2R FAE B HE
(X1 + X2) (X1 — X))
Sl - \/i ) SQ - \/i

( 1 1 > < 1 1 )
V2(T+p) V2(1=p)) " \V2(+p) V2(1-p)
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