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Overall Tasks

e Construct
homogeneous
cluster

¢ Find best algorithm

e Implement
replicable and
automatic process

e Explain cluster(s)
behavior




Pipeline

, i ¢ Data Clustering
+ Data Overview - K-Means Clustering

- Correlation matrix - Silhouette-Score

- Histograms B Optimal number of
’ Redundant features clusters
% Data 4 Cluster Analysis
Normalization - PCA transformation
®» Normalize data - Visualization of data
between O and T ® Find representative
features
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K-Means Clustering

e Choose number of clusters K

Anisotropicly Distributed Blobs
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e Randomly initialize K centroids
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While current_iter = max_iter:
Assign each point to the nearest centroid
Recompute centroids
If labels are unchanged
Terminate

UNSUPERVSIED LEARNING ALGORITHM
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Principal Component Analysis (PCA)

1  Reduces dimensionality of data while preserving
as much information as possible

2 Compute covariance matrix of input data

3 Compute eigenvectors and eigenvalues of
covariance matrix

4 Select p highest eigenvalues

5 Use p corresponding eigenvectors of covariance
matrix to project data to p dimensions capturing
the most variance




Silhouette Score

e Measures cluster density for unsupervised data

e Value between -1 and 1

e 1. well separated clusters
e 0: overlapping clusters
o -1. wrong clusters assignment

e S = (B-A) / max(A,B)

A = mean distance between the observation and points in same
cluster

B = mean distance between the observation and all points in
the next nearest cluster
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Dataset Overview

# Observations # Features

Banking Dataset 1,912 18
Marketing Dataset 71,141 36
Supply Chain Dataset 740 N
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Data Overview

Banking Dataset

39590 3 2 3 2 g 0 15011.75 1 0 o 0 2 4665 2 1 261 1
326096 B 8 6 B 5 0 o 0 0 o 0 3 11559 2 1 230 1
40124 B 3 B 8 4 0 31.25 0 0 o 0 9 0 2 0 188 0
36631 B 2 8 2 3 1 63.09 1 455.5 0 0 5 0 1 0 285 o
41206 5 2} 3 o 1 0 0.29 0 0 o 0 3 3049 2 1 286 1
40695 3 8 2 4 1 0 2083.77 0 0 0 0 9 0 2 0 286 o
41188 4 2 0 7 1 0 1452.49 0 0 0 0 3 0 2 0 286 0
39170 10 2 10 2 3 o 40257 0 o o 0 9 0 2 0 286 o
43810 8 2 8 2 3 1 0.47 1 0 o 0 2 0 1 0 207 o
34943 1 2 1 2 4 0 o 1 129552 o 0 2 9312 o 1 76 1
40799 1 0 1 0 4 1 32.53 1 430514 0 a 1 3456 0 1 244 1
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Data Overview

Banking Dataset

F2 & F4 F3 &F5 F16 & F18

Correlation Matrix Banking Data
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Data Clustering
Banking Dataset

Silhouette Evaluation

@ silhouette Metric
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Cluster Analysis

Banking Dataset

2 principal components scores

® Clusterl
. @ Cluster2

lllustration of centroids

Illustration of weights for PCA_1 lllustration of weights for PCA_ 2
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Data Overview

Marketing Dataset

Featurel Feature? Feature3 Featured4 Feature5 Feature6 Feature7 Feature8 Feature9 FeaturelOFeaturell Featurel2 Featurel3 Featureld Featurel5 Featurel6 Featurel7 Featureld

6/1/2019 8 6 3 0 3 1 1 0 0 0 0 0 0 0 0 0 0
6/1/2019 1 4 3 0 4 3 0 0 4 0 0 0 0 0 0 0 0
6/2/2019 0 6 3 0 4 5 0 0 34 0 0 0 0 0 0 0 0
6/2/2019 23 i 3 1 6 1 1 0 0 0 0 0 0 0 0 0 0
6/2/2019 22 1 3 1 6 1 1 0 0 0 0 0 0 0 0 0 0
6/3/2019 16 1 42 0 3 14 0 0 3831 0 0 0 0 0 0 0 0
6/3/2019 15 1 42 0 3 3 0 0 88 0 0 0 0 0 0 0 0
6/3/2019 14 4 3 0 4 16 0 0 573 0 0 0 0 0 0 0 0
6/3/2019 11 1 42 0 3 33 0 0 2047 0 0 0 0 0 0 0 0
6/3/2019 16 1 42 0 4 4 0 0 249 0 0 0 0 0 0 0 0
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Data Overview

Marketing Dataset

F2 & F20 F3 & F21 F4 & F22

Correlation Matrix
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Data Clustering

Marketing Dataset

Silhouette
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Silhouette Evaluation

@ silhouette Metric
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Cluster Analysis

Marketing Dataset

2 principal components scores
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Cluster Analysis

Marketin

Dataset

F4 F5, F6

Feature 4 vs, Feature 5 plot

Feature 5 vs, Feature 6 plot
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Feature 4 vs, Feature 6 plot
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Data Overview

iupply Chain Dataset

Featurel Feature2 Feature3 Feature4 Feature5 Feature6 Feature7 Feature@ Feature9 FeaturelO Featurell

361.639
349.3086
227.4342
191.1352
267.4178
437.2506
500.1424

372.1742
415.9496
292.1828
243.2636
256.1257
419.0309
449.4386

46.85512
-28.3256
9.003453
23.05316
11.37405
16.01892
39.74919

-149.491
-221.788
-284.,948
-210.158
-150.983
-116.733
-147.253

69.5343
-19.3297
130.8434
88.46188
145.4092
478.7565
556.3684

8.8 556.3684
9.2 361.639
10 349.3086
10.5 227.4342
12.9 191.1352
13.8 267.4178
14.4 437.2506

14.4 Tuesday April
15.7 Wednesd:April
10.4 Thursday April

6.6 Friday April
7.4 Saturday April
9.9 Sunday April

12.6 Monday April

4/1/2019
4/2/2019
4/3/2019
4/4/2019
4/5/2019
4/6/2019
4/7/2019




Data Overview

iupply Chain Dataset

F1,F2 &F7




Data Clustering

Supply Chain Dataset

Silhouette
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Silhouette Evaluation

@ silhouette Metric




Cluster Analysis

iupply Chain Dataset

2 Principal Components Scores
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Supply Chain Dataset

Cluster Analysis

Feature 1 vs. Feature 5 plot
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Cluster Analysis

iupply Chain Dataset
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SupplyChain without F2&F7
Cluster Counts by weekday

SupplyChain without F2&F7
Cluster Counts by month
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Google Colab references

e Banking/Marketing Dataset
https://bit.ly/3195bOC

e Supply Chain Dataset
https://bit.ly/3CYQEAO




