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3.8. DATA CLUSTERING AND VISUALIZATION
shows the default minimum spanning tree with 12 links. In Fig.
3.8.9(f) the scree plot indicates that three clusters will account for
more than 95% of the data variability. The steep initial slope is
a clear indication of good cluster estimation. The silhouettes
are shown in Fig. 3.8.9(g–i). These were discussed in Section
3.8.5.1. In Fig. 3.8.9(j) the default parallel-coordinates plot for the
same data is shown, and in Fig. 3.8.9(k) there is another view
taken from the grand tour. These two plots validate the clustering
and also indicate that there is no signiﬁcant error introduced into
the MMDS plot by truncating it into three dimensions.

dendrogram. It can be seen that the amorphous samples are
positioned as isolated clusters on the right-hand end. They also
appear as an isolated cluster in the MMDS plot and the parallelcoordinates plots, as shown in Figs. 3.8.10(b) and (c). It could be
argued that these samples should be treated as a single, ﬁvemembered cluster rather than ﬁve individuals, but we have found
that this confuses the clustering algorithms, and it is clearer to
the user if the data from amorphous samples are presented as
separate classes.

3.8.6.1.1. Aspirin data with amorphous samples included
As a demonstration of the handling of data from amorphous
samples, ﬁve patterns for amorphous samples were included in
the aspirin data and the clustering calculation was repeated.
The results are shown in Fig. 3.8.10. Fig. 3.8.10(a) shows the

3.8.6.2. Phase transitions in ammonium nitrate
Ammonium nitrate exhibits temperature-induced phase
transformations. Between 256 and 305 K it crystallizes in the
orthorhombic space group Pmmm with a = 5.745, b = 5.438, c =
4.942 Å and Z = 2; from 305 to 357 K it crystallizes in Pbnm with

Figure 3.8.9
The complete cluster analysis for the aspirin samples. (a) The correlation matrix, which is the source of all the clustering results. The entries are colour
coded: the darker the shade, the higher the correlation. (b) The dendrogram. The colours assigned to the samples are used in all the visualization tools.
(c) The corresponding MMDS plot. The clustering deﬁned by the dendrogram is well deﬁned. (d) The pie-chart view. (e) The minimum spanning tree.
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Figure 3.8.9 (continued)
The complete cluster analysis for the aspirin samples (continued). (f) The scree plot. It indicates that three clusters explain 95% of the variance of the
distance matrix derived from (a). (g–i) The silhouettes for the red, the orange and the green clusters, respectively. These are discussed in detail in the
caption to Fig. 3.8.8. (j) The default parallel-coordinates plot. The clusters are well maintained into the 4th, 5th and 6th dimensions. (k) Another view of
the parallel coordinates using the grand tour. The clustering remains well maintained in higher dimensions.
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