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Abstract: Class discovery is one of the most important
tasks in cancer classiﬁcation using biomolecular data. To
perform this, a multiple clustering approach called
Hierarchical clustering is used. It uses one of the metrics called
Manhattan Distance which measures the distance between the
values of the data set and builds a hierarchy of clusters after
analysing it. The clustering result enables to classify the cancer
types and it is further evaluated by Range check and Delta
check. The various test results are compared with the known
initial range of values using Range check. Delta check is
performed on the current test result and the immediate
previous test result for better results. These techniques are used
to improve the diagnosis of cancer.
Index Terms- Class Discovery, Hierarchical clustering,
Range check, Delta check
I. INTRODUCTION
ancer diagnosis and treatment involves discovering and
classifying cancer types. Most of the previous works
involve the single clustering algorithms. In Golub’swork
[3], the self-organizing feature map and neighbourhood
analysis were adopted to discover two types of human acute
leukemia, which are acute myeloid leukemia (AML) and acute
lymphoblastic leukemia (ALL). In Wigle’s work [4],
clustering approaches and statistical analysis were adopted to
identify non-small cell lung cancer (NSCLC) from the normal
cases. These works include certain limitations such as lack of
robustness, stability and accuracy. But in our paper, we have
adopted the concept called Hierarchical clustering which is one
of the multiple clustering algorithms. This is the powerful
method for improving both the robustness as well as the
stability of unsupervised classification solutions.

C

Cancer classification using biomolecular data poses a major
challenge in monitoring the levels of thousands of genes[1]
[2], and this can be overcome by using the machine learning
technique. For this purpose we use the WEKA tool which is
the popular machine learning workbench. WEKA contains
simple implementations of algorithms for classification,
clustering, and association rule mining, along with graphical

user interfaces and visualization utilities for data exploration
and algorithm evaluation.
II. HIERARCHICAL CLUSTERING
Hierarchical methods for unsupervised and
supervised data mining give multi-level description of data. It
is relevant for many applications related to information
extraction, retrieval navigation and organization [5].
Hierarchical clustering algorithm is of two types:
i) Agglomerative Hierarchical clustering algorithm or AGNES
(agglomerative nesting) and
ii) Divisive Hierarchical clustering algorithm or DIANA
(divisive analysis).
We focus on agglomerative probabilistic clustering. This
algorithm works by grouping the data one by one on the basis
of the nearest distance measure of all the pairwise distance
between the data point. This way we go on grouping the data
until one cluster is formed. Now on the basis of dendogram
graph we can calculate how many numbers of clusters should
be actually present.
Algorithmic steps for Agglomerative Hierarchical clustering
Let X = {x1, x2, x3, ..., xn} be the set of data points.
1) Begin with the disjoint clustering having level L(0) = 0 and
sequence number m = 0.
2) Find the least distance pair of clusters in the current
clustering, say pair (r), (s), according to d[(r),(s)] = min
d[(i),(j)] where the minimum is over all pairs of clusters in
the current clustering.
3) Increment the sequence number: m = m +1.Merge clusters
(r) and (s) into a single cluster to form the next clustering m.
Set the level of this clustering to L(m) = d[(r),(s)].
4) Update the distance matrix, D, by deleting the rows and
columns corresponding to clusters (r) and (s) and adding a row
and column corresponding to the newly formed cluster. The
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distance between the new cluster, denoted (r,s) and old
cluster(k) is defined in this way: d[(k), (r,s)] = min (d[(k),(r)],
d[(k),(s)]).
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B. Output before replacing the missing values

5) If all the data points are in one cluster then stop, else repeat
from step 2).
Divisive Hierarchical clustering - It is just the reverse of
Agglomerative Hierarchical approach.
The probabilistic scheme enables automatic detection of the
ﬁnal hierarchy level.
III. INTRODUCTION TO WEKA
WEKA may prove useful to others involved in the
development of open-source machine learning software. It
contains implementations of algorithms for classiﬁcation,
clustering, and association rule mining, along with graphical
user interfaces and visualization utilities for data exploration
and algorithm evaluation, which are described as the main
features. WEKA uses the java language and therefore satisfies
the promise of platform independence. Weka’s standard file
format is ARFF, any file which is used to be used in Weka
should end with .arff format.
A. Sample cancer Data set

Here in this data set there is 2% of missing value in the data
chemotherapy and these missing values can be replaced by
using filters. The output can be visualized at the bottom corner.
As well as all of the data outputs can also be visualized by
selecting visualize all.
C. Output after replacing the missing values
Here the missing values are replaced by selecting the
unsupervised filter. And since the Weka tool is an automated
machine learning the missing values will be replaced
automatically by selecting the filter.

Cancer data set with missing values
The sample Cancer data set contains some of the missing
values and these can be replaced by choosing the unsupervised
filter in WEKA and select Replace Missing Values and click
apply. After this all the missing values are replaced with an
appropriate value either by taking mean or any nearer value.
This will reduce the effort and the risk of replacing the values
manually.

IV. CLUSTER OUTPUT
After choosing the Hierarchical clustering method in the
weka tool select one of the class and number of clusters. If any
attributes has to be ignored it can also be selected and ignored.
Then click on start button below, the output window will show
the mean, standard deviation, instances, attributes, and
percentage split of clusters [6] [7].
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International Journal of Scientific and Research Publications, Volume 3, Issue 4, April 2013
ISSN 2250-3153

3

VI. RANGE CHECK AND DELTA CHECK
Range check and Delta check are the techniques used to
validate the results generated by the Hierarchical clustering
approach.
The automated system normally uses a range check
technique as a quality control measure. In range check, the
results of the various tests are compared with known normal
range of values for the tests and the normal results are
accepted and stored. The results that are not within the normal
range of values are identified as panic values and a smear of
the blood is prepared from those samples and it is sent for an
equivalent manual procedure to ensure quality of the system
Delta check is performed on the current and the immediate
previous test result for better results and in order reduce the
number of manual reviews.
VII. CONCLUSION
In this paper we have used one of the multiple clustering
algorithms named Hierarchical clustering algorithm which
replaces the existing use of the single clustering algorithm
where certain limitations such as lack of robustness, stability,
and accuracy follows. To avoid these limitations multiple
clustering algorithm is used in this paper. The implementation
of the algorithm was carried out by WEKA tool where the
unsupervised data can be managed by using filters and the
hierarchical tree view of the data set can be evaluated easily.

V. HIERARCHICAL TREE VIEW
The cluster is formed by grouping the data and the
dendogram grath (i.e., the hierarchical tree view for the cancer
data set is shown). This also shows the number of clusters has
been partitioned and how they are grouped.

And further the techniques such as Range check and Delta
check are used to validate the results generated by the
Hierarchical clustering approach, in order to maintain accuracy
of the result.
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