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Hierarchical Clustering (DHS 10.9) 
 

J=no. of samples 

C=J, Top, 1 cluster for all points (K=1) 

C=1, Bottom, each point is a separate (K=J) cluster. 

C=J-K+1, at the level K in the sequence.  

 

Def: Hierarchical clustering (p 551) 

 

Agglomerative: bottom up, merge clusters 

Divisive: top down, divide clusters 
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Agglomerative Hierarchical Clustering Procedure (DHS 10.9.2) 

 

First choose K 

1. Let K̂ =J and zi={xi}, for i=1,…,J 

2. If K̂ £K, stop 

3. Find nearest pair of clusters, say zi and zl. Need distance function. 

4. Merge zi and zl. Need rule for merging. 

5. Go to Step 2. 

 

If K=1, resulting hierarchy is a dendrogram. 

 

Useful distance measures: 

 

1. 'min),(
'

min xxzzd
l
i
zx
zxli -=
Î
Î

 

2. 'max),(
'

max xxzzd
l
i
zx
zx

li -=
Î
Î

 

3. åå
Î Î

-=
i lzx zxli

liavg xx
JJ

zzd '1),(  

4. '),( lilimean mmzzd -=  

 

- All of these measures have a minimum-variance flavor 

- They produce the same results if the clusters are compact and well separated. 
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Nearest Neighbor Algorithm (DHS 10.9.2) 

 

- K set in advance 

- Use dmin -> algorithm called the nearest-neighbor cluster algorithm, or minimum algorithm. 

- or Single Linkage Algorithm  

- Merge rule – connect 2 closest points of clusters to be merged, 1 from each cluster.  

 

Resulting graph is a tree (no closed loops) 

 

Go to K=1 => spanning tree. 

 

Using dmin => Minimal Spanning Tree (min. total length of all links) 
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Farthest Neighbor Algorithm 

 

- Terminate at K clusters 

- Use dmax -> farthest neighbor clustering algorithm or maximum algorithm 

- Complete Linkage Algorithm  

 

 
If a larger dmax is allowed vs. If a smaller dmax is allowed.   

 

 

 

Compromises 

dmean, dave are compromises between dmin and dmax. 

 


