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## 4772440023: MAJOR COMPUTATIONAL SCIENCE

KEY WORD: DATA MINING/ CLUSTERING/ PARTITIONING AROUND

MEDOID
ROUNGROJ  POOMDUANG: IMPROVEMENT  PARTITIONING
AROUND MEDOID ALGORITHM. THESIS ADVISOR: ASST. PROF.
KRUNG SINAPIROMSARAN, Ph.D., 49 pp.

Cluster analysis is one of the data mining methodology which researchers use
to partition data set into smaller groups. In this thesis, we are interested in improving
one special clustering algorithm called Parutioning Around Medoid (PAM). PAM
algorithm searches for the representatives for each group named medoid which
constitutes the total mimimal dislance from a medoid to data points within a group.
In each iteration, PAM deétermines the best swapping pair between a medoid and a
data point by compmnglﬂ possible pairs. This causes PAM algorithm to run slowly
per iteration. We suggest improving PAM algorithm via four successive algorithms.
The first algorithm reduces the time to determine the best swapping pair by accepting
the first swapping pair that improves the total distance. However, this increases the
number of iterations that causes this first algorithm to run slower than PAM
algorithm. The second algorithm improves from the first algorithm by ordering the
mosl appmpnam pair 10 be considered at the beginning of iterations by sorting
medoids via 4 strategies. This gives a !ltth.impmvement of the total running since the
appropriate medoids are not found carlier. The third algorithm improves the second
algorithm by choosing the best swapping pﬂu‘: for the first iteration, then it performs
the iterative improvement for other iterations, This works well. However, the total
running is still slower than PAM algorithm. Therefore, we suggest the last algorithm
which improves the third algunt]:lm hy first considering the swapping pair within a
medoid's group after the first iteration has been performed. This shows the best
running time among all algorithms including PAM: In our experiment with the
simulated data varying dimensions from 2 to 20, the average running time of 100 runs
show the superior running time among other algorithms. Moreover, for a fixed
number of data point, the farger the dimension, the-lower the running time,

X \ '
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d(Xx,Y) =\/<|x1 - y1|)2 +<|x2 - yz|)2 Jr...+(|xr - y,|)2



=

3. Minkowski distance \{uszaiznieszndneqndasqangniszenunann

sUuuursnreannas p-norm Jgmasasil

dOXY) =% )" + (%~ o))+ (% - )

=

4. Infinity norm distance Lduszazn19seningqnaasqangnilszenun
AINFUULLIUIABIINART 00-NOrM AzANUINTEEEN N TALNI3TR

szpsinsannandayalugtluasisemawnufininiign
d(X, Y) = MaX(l -y, - vl - )

ANRIRTUIZE LN NRNA19NT WAneTinusiaan Manhattan distance i

dl A o ¥
Agasilalunngd ATTUSNNUNUDLR

ya

Aaee1e 2.1 naszasniesendny t=(-2,6)1u s=(523)1naldas

Manhattan distance iaz 95 Euclidean distance ssgili 2.2

bdq |

717 2.2 uanssumisaedndoya t uas s

U 9



10

angm? Manhattan distance
d(X,Y):|x1—y1|+|x2—y2|+...+‘xp—yp‘
azls
d(t,s)=|-2-5/+|6-3

=10

A ngm? Euclidean distance

d(X,Y) 2\/(|x1 4 y1|)2 +(|x2 — y2|)2 +...+(|xp - yp|)2

ale
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