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Instructor: Brian Habing
Department of Statistics
LeConte 203
Telephone: 803-777-3578
E-mail: habing@stat.sc.edu
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So Far...

The Fundamentals

* Introduction to the R, SAS, and SPSS
* Mutlivariate Data

* Multivariate Normal Distribution

» Statistical Graphics
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So Far...

Methods Based for Simplifying or
Modeling Data based on
Correlations or Covariances

* Principal Components
* Factor Analysis
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Next

Methods Based for Representing of
Finding Patterns in Data Based on
Distances

* Multidimensional Scaling and
Correspondence Analysis

» Cluster Analysis

STAT 5304530 B.Habing  Univ. of S.C. %E’)(E 4

Distances

A distance (or dissimilarity) d; between
two points /and jmust satisfy:

1) Symmetry: g = g
2) Non-negativity: dj;2 0

3) Identification: d;= 0

v
A
STAT530/J530 B.Habing  Univ. of S.C %pr\ .

Metric

A distance a’,.j is called a mefricif it also
satisfies:

4) Definiteness: d;= 0 if and only if /=/

5) Triangle Inequality:
a; < Oyt Oy

25
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Euclidean Distance

The Euclidean distance between
X=Xz, Xigs--- Xig)

iq
and

Xi=(Xi1s Xz Xg)
is

2
Xj2)2+"'(xiq _qu)
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How?

Let X be the nby g matrix of
coordinates we are looking for.

Consider B=XXT...
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InR

source ("http://www.stat.sc.edu/
~habing/courses/530/scdist.txt")

sc<-cmdscale(scdist, k=2)
plot (sc, type="n")
text (sc,labels=scname)
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Properties of Classical MDS

» If we are using Euclidean distance
then the classical MDS result is the
same as the centered PCA solution.

* It gives the smallest values of

Z(du? o auz)

among all the possible projections
into lower dimensional Euclidean
space.
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