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Whatis
Multidimensional
Scaling?

MULTIDIMENSIONAL SCALING (MDS) IS A STATISTICAL TECHNIQUE USED TO
VISUALIZE THE SIMILARITY OF INDIVIDUAL CASES IN A DATASET. IT TAKES A
SET OF DATA IN WHICH THE PAIRWISE SIMILARITIES OR DISSIMILARITIES
BETWEEN OBJECTS ARE KNOWN, AND IT REPRESENTS EACH OBJECT AS A
POINT IN A LOW-DIMENSIONAL SPACE, TYPICALLY A TWO- OR THREE-
DIMENSIONAL SPACE, WHILE PRESERVING THE ORIGINAL PAIRWISE
DISTANCES AS MUCH AS POSSIBLE. THIS HELPS IN UNDERSTANDING THE
UNDERLYING STRUCTURE OR RELATIONSHIPS WITHIN THE DATA.




Types Of MDS

1) Metric MDS

This method is used when the input data
represents metric (distance) information. It aims
to find a configuration of points in a low-
dimensional space such that the distances
between the points approximate the original
dissimilarities as closely as possible.

2) Non-metric MDS

This method is suitable when only ordinal (rank)
Information about the dissimilarities is available.
It focuses on preserving the order of
dissimilarities rather than their exact values.
Non-metric MDS seeks a configuration of points
that best reproduces the rank order of the
dissimilarities while allowing for some distortion
In the distances between points.




1)ATTRIBUTES BASED APPROACH

In this approach, the focus is on analyzing the
relationships between objects based on their attributes
or characteristics. Instead of directly using pairwise
similarities or dissimilarities between objects, the
analysis is based on the attributes themselves. This
approach i1s often used when the data consist of attribute
measurements or feature vectors associated with each
object.

2)SIMILARITIES/DISSIMILARITIES
BASED APPROACH

This approach, on the other hand, directly considers the
pairwise similarities or dissimilarities between objects.
The input to MDS is typically a matrix of pairwise
distances or similarities, and the goal is to find a low-
dimensional representation of the objects that preserves
these pairwise relationships as much as possible. This
approach is widely used when the focus is on
understanding the similarity structure of the data, such
as in clustering, classification, or visualization tasks.




Applications of
MDS

MARKETING: FINANCE:

PRODUCT DEVELOPMENT PORTFOLIO OPTIMIZATION

MARKET RESEARCH CREDIT RISK ASSESSMENT

SEGMENTATION FINANCIAL ANALYSIS

HUMAN RESOURES : OPERATION :

EMPLOYEE PERCEPTION STUDIES SUPPLY CHAIN OPTIMIZATION

COMPETENCY MAPPING DECISION MAKING AND SCENARIO ANALYSIS

ORGANIZATIONAL CLIMATE ASSESSMENT



Process & Procedure

DATA COLLECTION  DISTANCE MATRIX MDS DIMENSIONALITY

SELECTION &
CALCULATION ALGORITHM INTERPRETATION



Example

lmagine a survey, where we are asking 50
customers to rate 8 cosmetic products
on a scale of 1 ( very dissmilar) to 8 (very
similar).

Data is converted into a dissimilarity
matrix, representing the perceived
difference between each brand pair.

An MDS algorithm is applied to the
matrix, generating a 2D perceptual map.



qguestionnaire

° How similar do you perceive Cinthol and Liril?

0 1 2 3 4 5

9 How similar do you perceive Cinthol and Lifebuoy?

0 1 2 3 4 5

e How similar do you perceive Cinthol and Dove?

0 1 2 3 4 5


https://www.google.com/search?sca_esv=c9c7fd42856085e2&sca_upv=1&rlz=1C1YTUH_enIN1042IN1042&sxsrf=ADLYWIIX2EHdm4FzFlB4Fi30BsocID1GCA:1714969296170&q=questionnaire&spell=1&sa=X&ved=2ahUKEwjmrMu9lviFAxVE9jgGHT3ECnoQkeECKAB6BAgJEAI
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Iteration history for the 2 dimensional solution (in squared distances)

Young's S-stress formula 1 is used.

Iteration S—-stress
1 .20083
2 .18520
3 .18504

Improvement

.015¢€3
.00016

Iterations stopped because

S-stress improvement is less than

.001000

Stress and squared correlation (RSQ) in distances

RSQ values are the proportion of variance of the scaled data (disparities)

in the partition (row, matrix, or entire data) which

is accounted for by their corresponding distances.

Stress values are EKruskal's stress formula 1.
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N Interpretation
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THANK YOU!!



