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Information technology development has grown
rapidly in the last years. The Data Mining (DM) tech-
nique has become an established method for improv-
ing statistical tools to predict future trends. The wide
range of applications from business tasks to scientific
tasks has lead to a huge variety of learning methods
and algorithms for rule extraction and prediction. The
general tasks of classification, regression, clustering, or
deviation analysis have a large number of solutions
such as neural networks, decision tree learners, rule
learners or Bayesian networks.

For medical diagnosis there are many expert sys-
tems based on logical rules for decision making and
prediction. The most precise rules are often with low
completeness as they are special cases and do not
bring any help in prediction and future trends. The real
medical applications are systems with imprecision and
uncertainty in logical rules. Sophisticated equipment
used in the practice of modern medicine generates
huge amount of data. This data is usually stored in dig-
ital form, and considerable effort is being made to find
automated methods of data analysis to generate
knowledge which can be used for fast and better clini-
cal decision-making.

The area of data mining and knowledge discovery
tools which is a well-defined process consisting of sev-
eral steps including data mining can play an effective
role in achieving these goals.  The healthcare environ-
ment is usually information rich but knowledge poor.
However, data mining techniques can be applied to
create a knowledge rich healthcare environment. For
example, applications of data mining techniques to
Acquired Immune Deficiency Syndrome (AIDS) data-
sets can be a highly important area. In a thickly popu-
lated country with scarce resources such as India, infor-
mation dissemination and knowledge discovery from
large databases seem to be the only solution to check
the spread of AIDS. In view of the large amount of me-
dical data being generated, there is growing pressure
for improved methods of data analysis and knowledge
discovery using appropriate data mining techniques. A
proper medical database created with intention min-
ing can provide a useful resource for data mining and
knowledge discovery.

The terms knowledge discovery in databases
(KDD) and data mining are used interchangeably,
KDD being the process of finding useful information,
and data mining, the process automatic or semiauto-
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terns) derived by the KDD process. 

Beyond the problem of „pattern finding“ and 
„machine learning” through algorithms 

Medical data include data about a patient’s history,
laboratory reports, in-patient data, out-patient data,
nursing staff information, specialists’ information, other
employees’ records, surgery schedule, pharmacy infor-
mation, billing, budget, etc. The computerized medical
records, containing information about a patient’s histo-
ry, physical examination details, and laboratory findings
are more legible and can be made available at several
points in the hospital, than the traditional medical
records paper. Medical data are different from data in
other databases; they are heterogeneous and involve
text and images to a great extent. For example, MRI,
ECG or EEG, and cardiac SPECT generate huge amounts
of heterogeneous medical data. Knowledge discovery
from this data can greatly benefit mankind in the form
of improved diagnostic techniques. The records of mil-
lions of patients can be stored and computerized.
However, there are other important issues such as own-
ership and privacy related to these records. There is a
need to develop methods for mining different types of
these data including X-ray, MRI images, electrocardio-
gram ECG signals, and cholesterol level. The medical
history of a patient is an important factor in determin-
ing the nature of treatment for the patient.

The large growth of medical databases in advanced
countries has motivated medical researchers to use
data mining for knowledge discovery from these data-
bases. As the volume of stored data increases, data
mining techniques assume an important role in finding
patterns and extracting knowledge to provide better
patient care and effective diagnostic capabilities. Data
mining techniques can help answer several critical
questions, such as:
q given the records of dialysis patients, what can be

done to improve the treatment of these patients?
q given the historical patient records on cancer,

should the treatment include chemotherapy alone,
radiation alone, or both chemotherapy and radia-
tion?

q could human DNA databases be characterized as
genetic coding models ?
Data mining provides automatic pattern recogni-

tion and attempts to uncover patterns in data that are
difficult to detect with traditional statistical methods.
Without data mining, it is difficult to realize the full
potential of data collected within an organization, as
the data is massive, highly dimensional, distributed,
and uncertain. In many medical diagnostics, data min-
ing techniques can be used for knowledge discovery.
Potential uses of data mining techniques, including
artificial neural networks for medical diagnostics, have
been effectively demonstrated by (Scales & Embrechts,
2002) and (Kraft, Desouza, & Androwich, 2003).

Data mining techniques form a group of heteroge-
neous tools and techniques and are used for different
purposes. These techniques and methods are based on
statistical techniques, visualization, machine learning,
etc. 

Simple apply Structured Query Language (SQL) to
a dataset it could be obtain much statistical informa-
tion such as:
q What is the average age of persons suffering from

diabetes?
q What is the average age of persons suffering from

heart disease?
q What is the average period of survival after angio-

plasty/ heart operation/ cancer treatment?
q What is the average age of persons admitted to a

hospital suffering from a heart problem / cancer/
diabetes?

q What is the average hemoglobin of women of a
particular community?
Statistics provide a strong fundamental back-

ground for quantification and evaluation of results.
However, algorithms based on statistics need to be
modified and scaled before they are applied to data
mining. Basically, the algorithms try to fit a model clos-
est to the characteristics of data under consideration.
Models can be predictive or descriptive.

Predictive models are used to make predictions,
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ease. A patient may be subjected to particular treat-
ment not because of his own history but because of
results of treatment of other patients with similar
symptoms. Descriptive models are used to identify
patterns in data. Classification, regression, and time
series analysis are some of the tasks of predictive mod-
eling, whereas clustering, association rules, and visual-
ization are some are the tasks of descriptive modeling. 

Usually, classification is a preliminary data analysis
step for examining a set of cases to see if they can be
grouped based on “similarity” to each other. Data
analysis methods vary on the way how they detect pat-
terns. The ultimate reason for doing classification is to
increase understanding of the domain or to improve
predictions compared to unclassified data. Given a
classification and a partial observation, one can always
use the classification to make a statistical estimate of
the unobserved attribute values and as the departure
point for constructing new models, based on user’s
domain knowledge.

The decision-tree method (used in systems CART,
Clementine) like the nearest neighbor method,
exploits clustering regularities for construction of deci-
sion-tree representation. It shows which variables are
more significant with respect to classification deci-
sions. The decision tree learning method requires the
data to be expressed in the form of classified examples.

Decision tree (www. decision tree applet.com)

The method of Memory Based Reasoning also
called the nearest neighbor method finds the closest
past analogs of the present situation and chooses the
same solution. Such systems demonstrate good results
in vastly diverse problems. They do not create any
models or rules summarizing the previous experience.
q Genetic Algorithms are powerful technique for

solution of various combinatorial or optimization
problems. They are more an instrument for scientif-

ic research, rather than a tool for generic practical
data analysis.

q Nonlinear Regression Methods (NR) are based on
searching for a dependence of the target variable
in the form of function. Such methods provide solu-
tions with a larger statistical significance than neu-
ral networks do. This method has better chances of
providing reliable solutions in medical diagnostics
applications.

q Support Vector Machines methods are based on
Structural Risk minimization principle from statisti-
cal learning theory. They generalize better than NN.

q Maximum Likelihood Estimation (MLE) deals with
finding the set of models and parameters that max-
imises this probability.
With statistical classification the usual procedure is

to select the class, that most probably generates the
partial observation and then use that class’ distribu-
tions for the unknowns. 

The improvement of new technologies rises data
collection and accumulation, but without appropriate
processing and interpretation this information remains
useless. There are four standard methods for Data
Mining: association, classification, clustering tech-
niques and prediction. 

A cluster network

For most medical applications the logical rules are
not precise, and the uncertainty is present both in
premise and in the decision. For this kind of application
a good methodology is the rule representation from
decision-tree method, which is easily understood by
the user. The experiments show that induced decision
trees are useful for the analysis of the importance of
clinical parameters and their combinations for the pre-
diction of the diagnosis. Clinical data when collected
contains many errors and therefore needs to be stan-
dardized and checked for accuracy and reliability.
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ll Computers are no doubt faster than humans in per-
forming mathematical calculations, but human brains
can perform many complex tasks such as image and
speech recognition in a better way. For example, the
artificial neural network, an important data mining
technique, attempts to capture, to some extent, this
aspect of brainpower in computer models.

Medical records are highly sensitive and contain a
large amount of personal information. No doubt, tradi-
tional record keeping methods are also vulnerable
regarding privacy and security, but remote access to a
patient’s data raises further risks of unauthorized entry
into the data system. Medical data mining has great
potential for exploring the hidden patterns in the data
sets of the medical domain. These patterns can be uti-
lized for clinical diagnosis and prognosis. These data
need to be collected in an organized form, which can
be then integrated to form a hospital information sys-
tem. Data mining technology provides a user-oriented
approach to novel and hidden patterns in the data.
Data mining and statistics both strive towards discov-
ering patterns and structures in data.
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