Lesson 28: Finding Clusters
When There Are None

We saw how clustering can discover the subgroups in the data. The
flip side of this is that algorithms like k-means will always find
them even when they do not actually exist.

e0e 7 Paint Data
Names \ 4 \ /
P 1t \ [ o2 } 4 ote
: x r— .
Variable Y y J \ ® J \ o
/ \
Class labels
.
R Paint Data k-Means Scatter Plot
08 _ﬁ" +, +"~t:
+
£+ + +
+"’#++: ‘}"'f&*{t #‘4" i
+ +%§%4 [ XoN ) # Scatter Plot
30 'g ]  Axis Data ;
o8 try FY 08 o) ) *Q
+  # 4 g L o o O
+ Axis x: X B Q O (o) ©
+ 3%#" *t Q® N o)
- £ 1y S Axis y: - " o
- ++++¥+j;$_ y: y ] 008 ® o o
_‘f 4-"'*4:0-# H Rank projections Q ‘., 2o} ,‘i ©o 885 ® °
oo 04 + + 1} @ o @ ® ©
‘ + *Tf‘: ’3& 1#' + oz (] %o 4 ©L9 °
® + ¥ ¢+«?$*4Ji{mﬁng: L 10% ° oo® 2&¢ Q%b
+ SRS ! X°) > 8a
S| Pt || Select PRRL 9 X i Jitter continuous values ° @0 %&ﬁgz % L o
0 ) + Wt e D R B ‘&5}5 o ?2\3 o
Jitter || Magnet || Z0om 02 t & #t  points s ) [ : ° AT o, 0
06 ) % ) o ‘(;p@ P00 ®
Radius + Color: (3 Cluster B ° . 4 :%) C ) @0 e ©°
ety Label: | (No labels) B 8 o ". .Q%\ o° (L% 2Q% ¢ °
Py @ @ - 90’ '?,( o O@
Send on change or Shape: | (Same shape) B 05 o) ° QO(( > 1"\ Oy Q é)
. 5 ® 0 09 (<) (®) ) o
Save Graon 0 02 04 Size: (Same size) B > . () ' ‘ .O
e Grapl
Symbol size: 10 ..b o K z. ®
Opacity: 'S, 128 °® @ ‘.‘ °, ° %
Set Colors 0.4 o ® 0o
0o® e "9
0.2 %0 0 909 %8 QoPS0 o
Plot Properties (5) ' (S ® “ 2
[ Show legend '. .'bo ° ‘ ‘~ ..o
Show gridiines 03 ° 8o 0 O 009" 0 %%» o®
Show all data on mouse hover ® .. . Py
Show class density @ "o ’ o]
oct o L a °
Zoom/Select
= . ®o 0 o
- IRV 02 s oo
o
Auto send selection is on d
0.1 0.2 0.3 04 05 0.6 0.7
Save Graph X

Playing with Paint Data and
k-Means can be quite fun. Try
painting the data where there
are clusters, but k-means does
not find them. Or, actually, finds
the wrong ones. What kind of
clusters are easy to find for k-
means? Are these the kind of
clusters we would actually find in

real data sets?

It is difficult to verify whether the clusters we found are "real".
Data mining methods like clustering can serve only as hints that
can help forming new hypotheses, which must make biological
sense and be verified on new, independent data. We cannot make

conclusions based only on "discovering" clusters.



