Hierarchic methods

e As mentioned above, agglomerative hierarchic methods start with a matrix of ‘dis-
tances’ between individuals. All individuals begin alone in groups of one and groups
that are ‘close’ together are merged. (Rcmdr recognizes several different measures of

distance.)

e There are various ways to define 'close’. The simplest is in terms of nearest neighbours
(single linkage). For example, suppose there is the following distance matrix for five

objects as shown in Table 1:

1 2 8 4 5
110
212 0
316 5 0
4110 9 4 0
519 8 5 3 0

Table 1: Distance matrix.

e The calculations are then as shown in Table 2. Groups are merged at a given level of
distance if one of the individuals in one group is that distance or closer to at least one

individual in the second group.

e At a distance of 0 all five objects are on their own. The distance matrix shows that
the smallest distance between two objects is 2, between the first and second objects.

Hence at a distance level of 2 there are four groups (1,2), (3), (4) and (5).

e The next smallest distance between objects is 3, between objects 4 and 5. Hence at a
distance of 3 there are three groups (1,2), (3) and (4,5).

Distance Clusters
0 1,2,3,4,5
2 (1,2), 3,4, 5
3 (1,2), 3, (4,5)
4 (1,2), (3,4,5)
5 (1,2, 3, 4, 5)

Table 2: Groupings (clusters).



e The next smallest distance is 4, between objects 3 and 4. Hence at this level of distance

there are two groups (1,2) and (3,4,5).

e Finally, the next smallest distance is 5, between objects 2 and 3 and between objects
3 and 5. At this level the two groups merge into the single group (1, 2, 3, 4, 5) and

the analysis is complete.

Calculations and the dendrograms

The calculations leading to Table 2 and the resulting dendrogram are shown in Figures 1

and 2 which illustrates how agglomeration takes place.
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Figure 1: Calculations.
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Figure 2: Dendrogram.



