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Outline

• Types of Multidimensional Scaling (MDS)
• How does metric MDS actually work?
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Non-metric MDS

• A simple example
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Metric (Classical) MDS

• It maps points residing in a higher-dimensional space to a lower-
dimensional space while preserving the distances between those points 
as much as possible. 

• high dimensional data                            lower dimensional data

• Because of this, the pairwise distances between points in the lower-
dimensional space are matched closely to their actual distances
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Steps used by metric MDS algorithm

• Step 1 — The algorithm calculates distances between each pair of 
points, as illustrated below.

dissimilarity matrix：



Steps used by metric MDS algorithm

• Step 2 — With the original distances known, the algorithm 
attempts to solve the optimization problem by finding a set of 
coordinates in a lower-dimensional space that minimizes the 
value of Stress.
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Mathematical deduction



Mathematical deduction



Mathematical deduction





reference

• https://en.wikipedia.org/wiki/Multidimensional_scaling
• https://towardsdatascience.com/mds-multidimensional-scaling-

smart-way-to-reduce-dimensionality-in-python-7c126984e60b
• Tutorial:Multi-Dimension Scaling (MDS) (paperspace.com)
• Book: Modern Multidimensional Scaling, Ingwer Borg et al. 2005

https://towardsdatascience.com/mds-multidimensional-scaling-smart-way-to-reduce-dimensionality-in-python-7c126984e60b
https://blog.paperspace.com/dimension-reduction-with-multi-dimension-scaling/


Thanks!


