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Classification and discrimination of excel radial charts

using the statistical shape analysis
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Abstract

A radial chart of Excel is very useful graphical method in delivering information for numerical data. However,
it is not easy to discriminate or classify many individuals. In this case, after shaping each individual of a radial
chart, we need to apply shape analysis. For a radial chart, since landmarks for shaping are formed as many as
the number of variables representing the characteristics of the object, we consider a shape that connects them
to a line. If the shape becomes complicated due to the large number of variables, it is difficult to easily grasp
even if visualized using a radial chart. Principal component analysis (PCA) is performed on variables to create a
visually effective shape. The classification table and classification rate are checked by applying the techniques of
traditional discriminant analysis, support vector machine (SVM), and artificial neural network (ANN), before and
after principal component analysis. In addition, the difference in discrimination between the two coordinates of
generalized procrustes analysis (GPA) coordinates and Bookstein coordinates is compared. Bookstein coordinates
are obtained by converting the position, rotation, and scale of the shape around the base landmarks, and show
higher rate than GPA coordinates for the classification rate.
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Table 1: Some data of tastes and noses of 86 whiskeys

Distillery X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 C

Aberfeldy 2 2 0 0 2 1 2 2 2 2 2 Cy

Aberlour 3 3 1 0 0 4 3 2 2 3 3 2 C;

Tullibardine 2 3 0 0 1 0 2 1 1 2 2 1 Cy
Aberfeldy Aberlour

(a) (®)

Figure 1: Excel radial charts of the whiskeys.
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Figure 2: A regular dodecagon represented by excel radial chart and a right triangle.
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Figure 3: Discriminant analysis procedure for excel radial chart.
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Figure 4: Some of the shapes of the data represented in the Table 1.
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Table 2: Confusion tables of QDA, SVM and ANN with 12 landmarks

QDA SVM ANN
RSM LOOCV 10-fold CV LOOCV 10-fold CV LOOCV
Ci C C3 Ci Cp C3 Ci C C3 C C (€3 C Cp €3 € (€ (5
C, 25 6 0 20 10 1 31 0 0 31 O 0 19 12 0 15 12 4
Cluster C; 3 36 2 5 34 2 0 41 0 0 41 0 0 41 0 0 41 0
Cy 2 1 11 6 1 7 0 1 13 0 1 13 0 4 10 0 4 10

Error Rate 16.28% 29.07% 1.16% 1.16% 18.60% 23.26%
* i v 2 o = ) o e L
| X ] Y
1 T _1 [‘ 1 L 5 T i I.

Figure 6: Some of the shapes of the data using PC scores.
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Figure 7: Bookstein mean shapes of three regions using PC scores.

Table 3: Confusion tables of QDA, SVM and ANN with 6 bookstein landmarks
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RSM LOOCV 10-fold CV LOOCV 10-fold CV LOOVE
C, G C C C C C C C C C C C C C C C Cs
¢, 12 9 10 4 15 12 3 0 0 3 0 0 22 8 1 19 10 2

Cluster C» 5 27 9 7 23 11 1 40 O 1 40 O 0 41 O 3 37 1
C3 1 1 12 7 5 2 0 0 14 0 0 14 5 4 5 3 4 7
Error rate 40.70% 66.28% 1.16% 1.16% 20.93% 26.73%
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