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Abstract:
Rough Set Theory a mathematical tool to handle ambiguous, incomplete and vague data has
proved to be effective in the field of medical science. The process of remedy diagnosis is a
tedious job for a homeopath but concept of reduct and rule generation in the Rough Set Theory
can effectively used. This research aims on classification of patient in respective group from
among the existing groups.The mental state of the patient is of more importance when the study
is in homoepathy. By the reduction of attributes and application of selected rules a model can
be generated that can easily classify the accurate group of the patient.
Keywords: Rough Set Theory, Classification, Homeopathy.

Introduction:

Diagnosis of disease is very essential and important task in the field of medicine. If the
diagnosis is accurate the medicine can be accurate otherwise it may cause inconvenience to the
patients as well as reputation and expertise of the doctor can be questionable. Progress of
computer science and technology development has a great impact on the field of medicine.
Many computer aided diagnostic systems (CAD) help the physicians. The most essential part
of such CAD is classification.

Classification is the task of assigning labels to the unlabelled data instances and a classifier is
used to perform such a task. The classifier has to be efficient enough to classify the object in
the respective class correctly. To achieve the accuracy, extract data, and reduce the data we can
implement the Rough Set Theory (RST). RST is a mathematical tool for extracting knowledge
from uncertain and incomplete databased information. This theory became very popular among
scientist around the world and the RS is now one of the most intelligent data analysis tools.
This is the reason RST to become more impactful in the field of medicine. Homeopathy is a
medical science with a holistic approach and self-healing. The remedy just boosts the patients’
immunity against the disease. 100% results can be achieved if exact remedy match is found.
There is a specific method or approach through which one can reach to an exact remedy. The
attribute reduction and rule generation are important features of Rough Set Theory. By
applying these features and getting the reduct set we can reach till accurate/ matching remedy.
Most commonly neural networks, Bayesian classifier, genetic algorithms, decision trees, fuzzy
theory are intelligent techniques used in medical data analytics. In this contribution the Rough
Set Theory is introduced; RST was introduced by polish professor Z. Pawlak early eighties.
This theory became very popular among scientist and this is now one of the most developing

Submitted: 17/10/2022 Accepted: 14/11/2022

676



Journal of Northeastern University
Volume 25 Issue 04, 2022

intelligent data analysis theory. Attribute reduction is one of the important features in RST.
This feature allows selecting only those features, which are essential for the study, but at the
same time, the result does not affect. Basic concepts of RST:

1. Indescernibility relation

2. Approximations

3. Rough membership

4. Dependency of attributes

5. Reduct and core

Objective of the study:

1. To classify the patient’s symptoms and provide a reliable and more accurate solution for
remedy/ group of the patient using homeopathy.

2. To design a system/ algorithm for automation of classification based on rough sets.

3. To test the system with training and test data sets and validate this model with real life data
in homeopathy.

4. To find out most important or valuable attributes which can help the homeopath to come to
an accurate remedy group.

Data collection:

This study is based on the real-life cases of patients suffering from arthritis. The patients are
from almost every i.e. 30-70 and above age group. The sample comprises of 500 patients. The
data covers all the personal information on their site of pain, type if pain and the mental state
of the patient. Among the 500 records 300 are used as a training data set, to classify the given
patient in an appropriate class. The remaining 200 records are used to validate or test the
developed model. Weka, a collection of state of art ML algorithms and data processing tool is
used for pre-processing of data. Decision rules and reduct are developed by using RSES. RSES
is a software tool with an easy-to-use interface and at the same time featuring a bunch of
methods that make it possible to perform compound, non-trivial experiments in data
exploration with use of RS methods.

Proposed rough set based reduct and decision rule generation (RSD) method:
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Diagram 1: Research design
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The procedure for computing reduct and decision rules is as follows:

1. A data set is considered containing information about patients after taking the case (detailed
information). This is the raw data of the patient.

2. The information system (IS) or table is constructed by considering each patient as an object
and their information as an attribute. Information system is represented as {P, A} where set of
objects P= {P1, P2, P3....... , P500} say P is the patient 1 for classification and A= {Al, A2,
A3...... , An} representing set of attributes for a patient.

3. The data pre-processing is done in WEKA, for checking missing values, noisy data and other
inconsistences before executing it to the algorithm.

4. The Reduct set R is generated by RSES which is a reduced subset of the original attribute
set which retains the accuracy of the original set.

5. Final part in RS analysis is generating decision rules; based on reduct R. A decision rule
consists of IF (condition) THEN element belongs to ‘DECISION CLASS’. Using these
decision rules we can classify the patient in his/her respective and correct class.

For example, consider the following table containing information of patients as objects in
decision systems to generate decision rules. Here patient ID is unique (serial number). Reduct
set has 30 different attributes and class is the decision attribute.
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Table 2: Reduct Set
The 10 reduct set is found which consists of 30 attributes, each set contains 3 attributes.
The very important and mandatory attributes when decision rules are generated. The data is
divided as testing data and training data.

Redu... = = =
Reducts

Table 3: Confusion matrix
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POTASSIUM | CALCAREA | NATRUM | MAGNESIUM
KALI GROUP(CG) | GROUP(NG) | GROUP(MG)
GROUP(PKG)
POTASSIUM 47 02 01 00 50
KALI
GROUP(PKG)
CALCAREA 00 49 00 01 50
GROUP(CG)
NATRUM 02 02 46 00 50
GROUP(NG)
MAGNESIUM | 00 01 00 49 50
GROUP(MG)
49 54 47 51 200

Among 500 records, 300 records are training data and 200 are testing data. A model developed
with the help of reduct and decision rules generated. The model was exposed to the training
data set. For the verification of results confusion matrix was used. The result is as shown is
table 2. These results show that the rough set methodology gives efficient result in the
classification of the data set.

Results:

TP:191

Overall Accuracy: 95.5%
CLASS n(truth) | n(classified) | Accuracy | Precision | Recall | F1Score
POTASSIUM | 49 50 97.5% 0.94 0.96 |0.95
KALI
GROUP(PKG)
CALCAREA 54 50 97% 0.98 0.91 0.94
GROUP(CG)
NATRUM 47 50 97.5% 0.92 0.98 |0.95
GROUP(NG)
MAGNESIUM | 51 50 99% 0.98 0.98 | 0.98
GROUP(MG)
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Table 4: Results

Conclusion:

In this study we presented a rough set methodology determining decision rules and reduct
helpful for the correct classification of patient in his respective class/ group. The study shows
that 191 instances were correctly classified with the overall accuracy of 95.5% This system
will help homeopaths reach to a correct remedy once the patient’s group is correctly identified.
The model reduces the time and skip the unnecessary data or redundant data which is
unimportant for class-identification. For this study 4 major groups are chosen which commonly
appear in the population; other groups can be considered as the further scope of study.
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