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Time

lhr 2hr 3hr

9
g2
g3
94
95
96
g7
g8
99
gdio

10.0 8.0 10.0
10.0 0.0 9.0
40 85 3.0
95 05 85
45 85 25
105 9.0 12.0
5.0 85 11.0
27 87 20
9.7 20 9.0
102 1.0 9.2
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Time | 1Thr 2hr 3hr 91 92 93 94 95 9ge 9gr 9gs 9o G1o
g1 10.0 8.0 10.0 g1 00 81 92 7.7 9.3 2.3 51102 6.1 7.0
g2 100 0.0 9.0 go 8.1 0.012.0 0.912.0 9.510.112.8 2.0 1.0
gs 40 85 3.0 gs 9.212.0 0.011.2 0.711.1 81 1.110.511.5
ga 9.5 0.5 8.5 g4 7.7 0.911.2 0.011.2 9.2 9.512.0 1.6 1.1
gs 45 8.5 2.5 gs 9.312.0 0.711.2 0.011.2 85 1.010.611.6
96 10.5 9.0 12.0 96 2.3 9.511.1 9.211.2 0.0 5.612.1 7.7 85
g7 50 85 11.0 g7 5.110.1 81 9.5 85 5.6 0.0 9.1 83 9.3
gs 27 87 20 gs 10.212.8 1.112.0 1.012.1 9.1 0.011.4124
9o 9.7 20 9.0 g9 6.1 2.010.5 1.610.6 7.7 83114 0.0 1.1
910 10.2 1.0 9.2 g10 70 1.011.5 1.111.6 85 9.3124 1.1 0.0

(a) Intensity matrix, I (b) Distance matrix, d



(c) Expression patterns as points in three-dimentsional
space.
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HIERARCHICALCLUSTERING(d, n)

1 Form n clusters, each with 1 element

2 Construct a graph T by assigning an isolated vertex to each clust

3 while there is more than 1 cluster A— |/ @G %f“d
Find the two closest clusters C; and Cs
5 Merge C and C into new cluster C with |C1| + |Cs| elements
,__6__7Compute distance from C to all other clusters
Add a new vertex C' to T and connect to vertices C; and Co
Remove rows and columns of d corresponding to C; and C5
Add a row and column to d for the new cluster C
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k-Means Clustering Problem:
Given n data points, find k center points minimizing the squared error
distortion.

Input: A set, V, consisting of n points and a parameter £.

Output: A set X' consisting of k points (called centers) that
minimizes d(V, X') over all possible choices of X'.
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Different cluster analysis results on "mouse" data set:

Original Data k-Means Clustering EM Clustering
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