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Some of Bernie's classification-related activities

1976 Member, Organizing Committee (John Van Ryzin,
chair), Conference on Classification and Clustering,
Madison

1984 Short Course on Combinatorics, Army Design of
Experiments Conference, New Mexico State
University, Las Cruces

1985 Organizing Committee, Army Design of Experiments
Conference, Madison

1995 and thereafter. Regular attendance at annual
meetings beginning with CSNA 1995 Denver

2002 Host, CSNA 2002 Madison
2002-2003 Chair, CSNA Membership Committee

2003 Short Course, Graph-Theoretic Methods of Verifying
Clusters, CSNA 2003 Tallahassee
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Research contributing to the theory of cluster

analysis

@ Bernie made a couple of types of contributions to cluster analysis.

e Moment-preservation method of cluster analysis
o Graph-theoretic approach to cluster analysis
o (Mel's talk of course relates to the latter.)

@ These were in

o talks, esp. at Classification Society and at IS,
e short courses, and
e papers
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Moment-Preservation Method of Cluster Analysis

Method: Find mass points (cluster centers) my, my, ..., mg
and probabilities p1, p2, ..., pk such that the
corresponding discrete distribution
Pr{X = my} = px where X denotes the
corresponding r.v., matches the given distribution
(e.g., data distribution).

moments matching 2K — 1 moments
K = 2 two mass points mi, my and one prob
pr(p2=1-p1)
p1m1 + pomy = 1st moment
plm% + pgmg = 2nd moment
p1m3 + pam3 = 3rd moment
discrete approx. to a distribution (data or theoretical)

Reminds me of elicitation process in Decision Risk Analysis

Stan Sclove Bernie Harris’ Contributions to Cluster Analysis



moment-preservation method for K=3

K = 3 three mass points my, mp, m3 and two probs
p1,p2(p3=1—p1— p2)
p1mi + pomy + p3m3 = lst moment
plm% + me% + p3m§ = 2nd moment
p1m3 + pam3 + psm3 = 3rd moment
etc. 4th and 5th moments
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Partitioning a distribution

| want to compare and contrast the moment-preservation method
with partitioning a distribution.

K=3

Normal distribution

27% rule

27, .46, .27

z = +.613, 0, -.613 means = 1.22, 0, -1.22
K = 9 : Stanines

moment preservation(moment matching) different
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Moment preserving clustering

K=3

Say the moments are the same as the standard Normal.

What do you get, and how does it compare with partitioning?
That is, say 1st moment = 0, 2nd = 1, 3rd = 0, 4th =3
Solution is centers —/3,0,+/3, probs 1/6, 4/6, 1/6

Compared with —1.22,0,1.22, probs .27, .46, .27 for partitioning
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Graph-theoretic verification of clustering

CSNA 1995 Denver

CSNA-NT 1996 Amherst A Comparison of Various Combinatorial
Tests for Verification of Clustering

Test statistics considered include:
# complete subgraphs of order m, e.g., m = 2or3
# components

| won't say much in particular about the
graph-theoretic results, preferring to leave that to
Classification Society members such as Mel Janowitz
and Buck McMorris who have been more directly
involved with those developments.

But in the next couple of slides I'll mention some
surprising results that convey part of the flavor of the
area.
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Surprising probabilistic results in graphs

Graph = Vertices, Edges, i.e., G = (V, E)
n= (V)

Consider a binary graph: any two points are connected ( “like”)
or not (“dislike™)

null model: link = “like”, “dislike” with prob. 1/2, independently

N = size of largest complete subgraph (clique, cluster):
Distribution of N is quite spiked.

n = 1000 Pr{N = 15} > .8, that is, 15 is the mode and has
very high prob.

formula for mode in case of p=1/2:
mode = logyn — 2log,logy n + 2log, 5 +1
n = 10 : with p = .25, Pr{N =30} > .9997 (Matula)
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(end of talk)

Thank you !
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