ClusterAnalysis

Organize obserations into similar grups




Outline

¥ Visual clustering
¥ Algorithmic clustering
¥ Hierarchical clustering

¥ Self-organising ma




Graphical clustering

ow mary clusters ae clusterunknowvn.csv

se brush and spin to identify them
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IH“

Hide,Brush,Spin...

P 1 P 1
R 6 R 6
||'| ||I| !
0 UL

| )y 'lui'lu 'Il'lﬁ'l'r '
I 1 ! i), h

Connect Dots ...Finished!
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Brush,Brush,Spin...

Spin anc
brush

Tour, paint a
clustercontinue
touring,until no
more clusters ag
revealed.




What Is similar?

X="X,$="747273729%
X, 4.14.64.64.58

dEuc(Xi,Xj):”Xi—Xj” i,j:1,...,n,

where [| X ]| = \/X q+ X5+ ...+ X7, For example, the Euclidean distance

betweencasesl and 2 in the above data, is

V({@.3-74)2+ (7.6—7.2)2+ (7.7—7.3)2+ (8.0—7.2)2= 1.0.
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Hierarchical clustering

> library(rggobi)

> d.prim7 <- read.csv("prim7.csv")

> d.prim7.dist <- dist(d.prim7)

> d.prim7.dend <- hclust(d.prim7.dist, method="average")
> plot(d.prim7.dend)

Dendrogram for Hierarchical Clustering with Average Linkage
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> gd <- ggobi(d.prim7)[1]

> clust9 <- cutree(d.prim7.dend, k=9)

> glyph_color(gd)[clust9==1] <- 9 # highlight triangle
> glyph_color(gd)[clust9==1] <- 1 # reset color

> glyph_color(gd)[clust9==2] <- 9 # highlight cluster 2

Cluster 1 Cluster 2 Cluster 3

Clusters 12,3
carnve up the base
triangle

(¢ (¢ (7 Clusters 56 divide

Cluster 5 Cluster 6 Cluster 7 an arm.

Cluster 7 is a
singleton cluster
containing an
outlier.




Self-organizing ma

¥ A constrained k-means algthm.

¥ A 1D or 2D net is stetched though the
data.The knots in the netdrm the cluster
centres,and the points closest to the knot
are consideed to belong to that cluster

¥Net can be unwrpped and laid out (3at to
give a visual @presentation of the clusters.




Music data

¥ Descriptie statisticsdr 62 songs:
VarianceMeanMax,Enery & Frequency

¥ 32 rock (AbbaBeatlesEels)
27 (Beethoen,Mozat,Vivaldi)
3 new wave (Erya)

¥ Can a computer identify the déffent types?



Can you hear
the diference?
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Can you hear
the diference?

¥ One "Rock -Abba
¥Two New wave - Erya



Can you hear
the diference?

¥ One "Rock -Abba
¥Two New wave - Erya
¥ Three Classica!Vivaldi



Can yu see
the diference?

Is rock diferent from
classical?




Can you see
the diference?

Is rock diferent from
classical? .

Can also see the
shae Iin 5doutliers
and non-linearity



Model & data

data in the model space

How well does the model bt the date



Model & data

data in the model space
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How well does the model bt the date




Model & data

data in the model space

»4—4»74

How well does the model bt the date




Model & data

model in the data space




First attempt at model btting doesn@rk. Model
appears to be unbPnishedat in the data space
rather than wrgped into the points.




Next attempt
looks better

Problem was
sohed by
Increasing the
number of

iterations used.




Deciding on a solutior

¥ One pat in coming to a decision about the
best solution Is to compa the results fom
different methods.

¥ This can be done using a confusion table
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...and grahicaly

Two different areas
of ageement hae
been highlightednd
the tour projections
shaw the tightness ¢
each cluster whex
the methods agre.




Your turn

Run hierachical clustering withverage linkage on the Fl
Beetles data (excluding species).

¥ Cut the tree at three clusters and@pend a cluster id to the
dataset.

¥ How well do the clusters carespond to the species? (Plot
cluster id vs species} and use |jittering If necegkar

¥ Using brushing in a plot of cluster id letkto a tour plot of
the six variablegxamine the beetles that amisclassibed.

¥ Now cut the tree at bur clustersand epeat the last pdr
¥ Which is the better solutionthree or four clusters¥hy?




Timeline

20 mins

Toolbox

30 mins

Missing values

45 mins

45 mins

Break

Supewised
Classibcation

Unsupewised
Classibcation

30 mins

Inference




