UPGMA Cluster Analysis


The most simple clustering method is the "unweighted pair group method with arithmetic averages" (UPGMA).  Start with a distance matrix listing the taxonomic units (species of Drosophila) across the top and side.  Fill in one half of the matrix with the corresponding genetic distances.  Here is an example matrix with letters instead of fly species.

	
	A
	B
	C
	D
	E

	A
	
	
	
	
	

	B
	0.20
	
	
	
	

	C
	0.36
	0.44
	
	
	

	D
	0.70
	.75
	.60
	
	

	E
	0.65
	.80
	.70
	.30
	


This matrix is scanned for the smallest element and the two taxa are joined at an internal node drawn at a depth of 1/2 the distance back from 0 on a distance axis as shown below so that the distance along the line equals 0.08.
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Thus A and B are joined at 0.20/2 = 0.10.  The next group, D and E are joined at 0.30/2 = 0.15.  The next smallest distance contains a taxon that is already in a group and is joined by taking the average difference between it and all members of the group.  The average distance between A and B, and C is (0.36 + 0.44)/2 = 0.40, so take half of this and the next node joining C to A and B is at 0.20.  Finally, to join the remaining groups we use the mean of all of the pair wise distances between clusters (distance = 0.70 +0.65 +0.75 + 0.70 + 0.80 + 0.60)/6 = 0.70, so the node is drawn at 0.70/2 = 0.35.  Note that all of the distances in the matrix are used only once. It can be helpful to cross out each distance as it is used.






