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Abstract

Objective: To identify, and apply data mining technique in classification of human subjects according to ayurvedic principles
of dosha prakruti. Method/Analysis: The data of 67 healthy subjects of both genders has been collected using traditional
prakruti questionnaire. There were 37 parameters. The collected data was analyzed using data mining techniques. Various
Classification algorithms were applied and to develop a model to predict the human Prakruti. Finding: The classification
model built and tested was found to predicting the prakruti with great deal of accuracy. This model can be integrated in
health information system. Although this will not replace the human judgment but will definitely reduce the effort and
time. Applications/Improvements: Modern technique of artificial intelligence has been applied to ancient science of
Ayurveda, which can help medical informatics researcher, alternative medicine Practitioners to adopt appropriate strategy

in clinical decision making and Personalized medication.
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1. Introduction

Data mining aims to discover meaningful insights and
knowledge from data. Discoveries are often expressed as
models, and we often describe data mining as the process
of building models. A model captures, in some formula-
tion, the essence of the discovered knowledge. A model
can be used to assist in our understanding of the world.
Models can also be used to make prediction or diagnosis'.
The diagnosis are has significant role in medicine. Data
mining offers methodological and technical solutions to
deal with the analysis of medical data and construction of
prediction models*

Ayurveda is an Indian traditional system of medicine
considers every individual as unique and the treatment is

*Author for correspondence

based on the defined constitution types. A basic feature of
the theory and practice of Ayurveda is the classification of
human beings into three doshas (vata, pitta, and kapha)
and their mixed constitutional types called prakriti. In
Ayurveda, the fundamental concept is the tridosha theory,
the three doshas i.e. Vatta, Pitta and Kapha are present
in human body, their balance or harmony is health while
imbalance or disharmony is disease state. The dominance
of any Dosha in a person determines his or her prak-
ruti. Prakruti is an important criterion for evaluating an
individual’s status of physical constitution as well as for
diagnosis, epidemiology, clinical decision-making, and
prognostication. The prakriti or the Ayurvedic constitu-
tional type of an individual is fixed at conception and is
articulated through physical, psychological, immunologi-
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cal, and behavioral traits. The, Prakruti is an important
criterion for evaluating an individual’s status of physical
constitution, which in turn becomes useful in diagnosis,
clinical decision-making, and prognostication’.

*Chien and Chen conducted study in a semiconduc-
tor company to support their hiring decision for indirect
labors using data mining approach. They found that the
approach was practically viable. Markus Brameier and
Wolfgang Banzhaf® compared the application of linear
genetic programming and neural networks in medical
data mining and found that genetic programming per-
forms better in classification and generalization.

Riccardo Bellazzi and Blaz Zupan® concluded that
the data mining methodological and technical solutions
is useful in analysis of medical data and construction of
medical prediction models. Determination of prakruti
is important step in ayurvedic concept of personalized
medication. Many researcher have developed different
various methodologies. These include pulse detection,
psychometric scaling, development of questionnaires and
software like AyuSoft”. Tripathi Y.B.! Proposed free radical
theory of diseases based on tri dosha theory of Ayurveda.

Alex hankey’ provided scientific evidence for the pro-
posed identification of the doshas on the basis of systems
analysis and suggested that its relates to coenzyme. Joshi
R.R" showed that the concept of tridosha has a sound
empirical basis that could be used for the scientific estab-
lishment of Ayurveda in a new light.

Farooque et al'' adapted decision tree approach for
classification of human subjects according to unani mizaj
while chee et al*?adopted SOM Algorithm for classifica-
tion of subjects according to Sasang typology. Srideivanai
N and R. M. Chandrasekaran demonstrated creation of
expert clinical system for the diagnosis of the diabetic
mellitus using clustering and classification techniques®. P.
Suganya and C. P. Sumathi' used data mining algorithm
for classification of parkinson diseases while C. Kalaiselvi
and G. M. Nasira'® used these technique in prediction of
of heart diseases and cancer.

2. Formal Theory of Ayurveda
Prakruti

Every Individual I has 3 dosha ie. Vata ,Pitta, and Kalpha
denoted by

I={®,r «} (1)
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For every I there is a unique combination of ®, ® and
K, every individual will have a degree of membership in
all three dosha and no dosha is absent therefore we say
that the degree of membership is fuzzy:

{O+{n}+{x} =1.0 (2)

The prakruti of an individual can be determined on
the basis of dominance of the dosha. No two dosha will
be equal in any case. The most dominant dosha will be the
temperament of the individual. i.e. temperament (Pr) can
be determined as:

IIp = max (@, T, K) (3)

®, 7 and K, can have any values between 0 and 1.0

Every individual I has degree of membership of all
three sets, i.e. @, ® and x, the maximum belonging will
determined by maximum membership.

If there is any change in the value of ®, 7 or K, the
temperament Ilp is distort to IIp’, there is condition of
instability and health is distorted and it should be brought
back to the stable condition.

Personalized medicine can increase efficacy and safety
with customized diagnosis and treatment. If identifica-
tion Temperament is included in hospital Management
system it could lead to better decisions, right diagnosis
and treatment'.

3. Methodology

Data of 67 healthy subjects of both genders was col-
lected using questionnaire and physical observation.At
first, the subjects were manually classified by experienced
Ayurvedic physician using 37 Parameter. The Class wise
distribution was as follows

The collected data was used to generate decision
tree in data mining software weka. The analysis was car-
ried out on DELL I7 machine with windows7 operating
System. The decision tree was generated using J48 algo-
rithm as in Figure 2

Asitcan observed from the tree only 7 out of 37 param-
eter are decisive for predicting the prakruti of a subject.
This Parameter are Anger, Sleeping hours, Body Type,
Reaction to moisture, Age, shape of Thorax, and occupa-
tion. In the figure there are two number next to each leaf.
The first number is the total number of instances (weight
of instances) reaching the leaf. The second number is the
number (weight) of those instances that are misclassified.
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Figure 1. Distribution of subject according to prakruti.

Different other data mining algorithm like naive bayes
classifier, logistic regression and ANN (Multi-layer per-
ceptron was used) were applied on the same Data. The
error statistic was recorded to compare with the decision
tree. The result of camparision is given in Table 1.

J48 pruned tree

anger = High

| Sleepinghours <= 5: vata (3.0/1.0)

| Sleepinghours > 5: Pitta (15.0/1.0)

anger = less: Kapha (9.0/3.0)

anger = medium

| Reaction_moist = feel comfortable

| | Body_type = sthenic

| | | Sleepinghours <=8

| | | | Age<=21:Pitta (2.0)

| | | | Age>21:vata(11.0/3.0)

| | | Sleepinghours > 8: Pitta (4.0/1.0)

| | Body_type = asthenic: Pitta (9.0/3.0)

| Reaction_moist = get trouble

| | Thorax_shape = wide

| | | OCC-NEW = unemployed: vata (3.0/1.0)
| | | OCC-NEW = Selfemployed: Kapha (0.0)
| | | OCC-NEW =employed: Kapha (4.0)

| | Thorax_shape = narrow: vata (6.0/1.0)

Number of Leaves : 11 Size of the tree : 19

Figure 2. Decision tree of classisfication of subject
avvording to prakruti.

Table 1. Comparison of Four classification schemes
Scheme Decision Naive Logistic ANN (Multi-
Tree Bayes Regression layer perceptron)
Kappa statistic 0.1511 -0.0039 0.1128 0.1232
Mean absolute error 0.3793 0.413 0.3841 0.3837
Root mean squared error 0.5477 0.563 0.6053 0.569

4. Results and Discussion

The widespread availability of new computational meth-
ods and tools for data analysis and predictive modeling
requires medical informatics researchers and practitio-
ners to systematically select the most appropriate strategy
to cope with clinical prediction problems. Mean absolute
error is highest in naive bayes classification i.e. 0.413 and
lowest in decision tree ie 0.3793. The mean absoluter
error of decision tree, logistic regression and Multi-layer
perceptron is almost near 0.38. The root mean squared
error is highest in case of logistic regression (0.6053) and
lowest in case of decision tree (0.5477). The lower value of
mean absolute error and root mean square error indicated
the level of accuracy of the model. The kappa statistic is
lowest and negative in case of naive bayes (-0.0039) and
highest in case of decision tree (0.1511).
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5. Conclusion

In this study four different classification schemes were
compared. The decision tree generated as shown in Figure
1 reflects that 8 attributes can be used decisively to classify
the subjects according to Prakruti (Temperament). While
comparing with other scheme i.e. Naive bayes, Neural
network and logistic regression, the values of Root mean
square Error, Mean Absolute Error and Kappa statistic
are almost similar as depicted in Table 1. This indicates
that the temperament classification is independent of the
scheme applied. The only exception is in the case of naves
bayes classification wherein the kappa statistic is very low
and negative as compared to other methods. Henceforth,
there is a great scope of research in this area to bring syn-
thesis in the field of alternative medicine and artificial
intelligence.
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