Multidimensional Scaling

Description of MDS

* Multidimensional scaling (MDS) is a
mathematical dimension reduction
technique that maps the distances
between observations in a high
dimensional space into a lower (for
example, two) dimensional space.




How does MDS Work?

« MDS attempts to locate the n observations
in a reduced dimensional space so that
the differences between pairs of points in
this reduced space match, as closely as
possible, the true-ordered differences
between the observations.

Recommended Distance Measure

Standardized Euclidean Distance
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Matching Distances in MDS

Let D, =distance between the 2 closest points

D,,, = distance between the next 2 closest points

= distance between the 2 farthest points
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Matching Distances in MDS

Consider plotting the points in a 2-dimensional space.
Let the distance between the rth and st points in the
2-D space be d,..

Let d,, =distance between the 2 closest points

d,,, =distance between the next 2 closest points

= distance between the 2 farthest points
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Matching Distances in MDS

Multidimensional Scaling tries to locate
the N points in a 2-D space so the the
distances d,, match as closely as possible
the true ordered distances:
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How does MDS Work?

» Specifically, MDS attempts to locate the
observed data in a reduced dimensional
space so that the following equation is
minimized:
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The MDS Procedure

General form of the MDS procedure:

PROC MDS <options>;
VAR variables;
INVAR variables;
ID variable;
MATRIX variable;
BY variables;
RUN;

PROC MDS Requires Distance Data

» The input data must be expressed as a square
matrix of dissimilarities between the variables.
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Multidimensional Scaling Plots

Analysis of Flying Milsages Between Ten US, Cities




