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principal ideas and overview1

minimal R code!2

K-means clustering concepts

K-means in R

live coding session!
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K-means Principles
Section 1
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cluster with heatmaps

Cluster on a line
some data on a line...

You may guess some clusters, how would
you do taht?
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cluster with heatmaps

This is how a human
would do that
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cluster with heatmaps

select # k
there a way to do that, we are going to
see that later on. For now let's trust our
guts feelings
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cluster with heatmaps

step 1
init algorithm, randomly assign some grey
bubbles to clusters.

©2022 Proprietary and Confidential. All Rights Reserved. 4



cluster with heatmaps

step 2
compute each distance from first point to
each of assigned colored bubble,
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cluster with heatmaps

now for green
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cluster with heatmaps

now for yellow
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cluster with heatmaps

step 4 assign color
based on proximity
the one with shortest distance is the
cluster the grey point should be assigned
to...
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cluster with heatmaps

now for second grey
point
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cluster with heatmaps

... for all the points in
the line
results:

- blue cluster:  2 obs
- green cluster: 2 obs
- yellow cluster: 8 obs
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cluster with heatmaps

step 5
compute the mean for each cluster. That's
why k-means
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cluster with heatmaps

then reassingn
cluster based on
mean
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cluster with heatmaps

human vs computer
we would have done better....
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cluster with heatmaps

variation within
let's also compute variation within each
cluster
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cluster with heatmaps

... step 1
The algo restarts...
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cluster with heatmaps

reassign cluster
based on new init
in this case:
- blue cluster:  5 obs
- green cluster: 3 obs
- yellow cluster: 4 obs
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cluster with heatmaps

recompute means..
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cluster with heatmaps

reassign cluster
based on mean
... well this time is better: human and
computer did the same
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cluster with heatmaps

stop when assign =
clust
measure differences over attempts (algo
iterations)
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cluster with heatmaps

if we would have
chosen # k = 1
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cluster with heatmaps

if we would have
chosen # k = 2
compare below variation within clusters
based on number of clusters.
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cluster with heatmaps

if we would have
chosen # k = 3
variation withion when k = 3 is actually
lower.
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cluster with heatmaps

if we would have
chosen # k = 4
- keeps decreasing.
- that really resembles R2 behaviour, the
more params you insert in the model, the
better R2
- extreme case 1 clust per obs

we need to find a way to decide which is
the best # k.
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cluster with heatmaps

Elbow method
popular ML method, plot delta var over #
algo iterations (in this case # k ).

at some point the reduction in variation
considerably stop increasing.

the question you should be asking:
where should I stop?
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cluster with heatmaps

hclust vs k-means
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cluster with heatmaps

from 2D to 3D
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cluster with heatmaps

...exactly the same
step 1:  randomly assign and observation
to each of the 3 clusters.
step 2: compute diff from first assigned to
each other point
step 3: assign point to cluster
step 4: iterate over all the clusters
step 5: compute means
step 6: reassign cluster based on mean.
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K-means R code
Section 3
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Live coding session!
JUMP TO RSTUDIO!

Section 4
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