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ABSTRACT

Objectives: This implementation work focuses on the predicting severity of respiratory problems of
asthmatic patients from the dataset of the PFT report with the significant parameters of Gastro Esophageal

Reflux symptoms (GER).

Methodology: The pulmonary functionality test (PFT) report of the asthmatic patients is associated with
the significant parameters of GER symptoms to determine the impact of GER symptoms on asthma using a
proposed hybrid ensemble classification.

Methods/Statistical Analysis: Using R statistical tool amodel has been developed for ensemble classification
by stacking the SVM and Random Forest algorithms and boosting with the improved Gradient Boosting
algorithm.

Findings: It has been identified that the asthmatic patients who have been reported as ‘normal’ or ‘mild’ in
the PFT report also have the respiratory problems often and urge for frequent check — ups. This can be due
to the implications of significant symptom parameters of GER.

Applications: The outcome of the developed model HMMC describes about the classification accuracy
of the applied dataset of the asthmatic patients with GER symptoms and predicts the severity of asthma in

asthmatic patients more accurately rather than the outcome of the existing classification techniques.

Keywords: boosting, asthmatic Patients, PFT, GER, ensemble classification, HMMC.

INTRODUCTION

Prediction and assortment of medical datasets serve
in reducing the count of diagnostic issues to recognize
the diseases there by affording economical solutions
for healthcare systems and medical diagnosis software
system. Data pre-processing operates an essential role in
prime powerful and capable data for data mining. Feature
selection aid in contributing essential characteristics
for construction of extensive predictive models. The
processing of medical data mining has more potential
for exploring the hidden patterns in the knowledge sets
of the medical domain. These patterns will be used
for clinical diagnosing. However, the obtainable raw
medical knowledge is heterogeneous and voluminous
in nature. This collected information is often integrated

to give a user orienting approach to novel and hidden
patterns within the information. In my previous work the
significant parameters of the GER symptoms have been
identified M . And this work deals with the implications
of the significant GER parameters of the asthmatic
patients with their PFT report value. This leads to the
way to find the accuracy of the classification prediction.

EXISTING METHODOLOGY

Chun-Rong Huang et al ' proposed that “GER can
be diagnosed by typical symptoms of acid regurgitation
or heartburn sensation at the epigastric or mid chest
regions”.E.A.Boiler et al ®! proposed that “In western
10-30% of the population experiences
symptoms of gastro esophageal reflux (GER)”. Sudha
Pandit et al ¥ propose that “The prevalence of GER

countries,
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is primarily based on the acid reflux symptoms and
these symptoms are not always present in patients with
endoscopic evidence of esophagitis”. D. Vincent et al ©¥!
proposes that “Gastro-esophageal reflux (GER) has been
suspected as a causal factor, but the relationship between
GER and asthma remains controversial”. The existing
work focuses only upon the environmental factors such
as living, working environment and parental history as
the main causes of respiratory diseases [ .But the fact
is GER may cause, trigger or exacerbate pulmonary
disease like bronchial asthma and many other diseases.

PROPOSED METHODOLOGY

A questionnaire can be scientifically accepted by
following the standard criteria such as valid, responsive
and reliable and it is well determined and established by
psychometric methods elsewhere. Such a questionnaire
is often administered directly by the patient, filled
in, and is straightforward to know as these attributes
guarantee prime quality information assessment. The
GER symptoms are not always known in the endoscopy
test and at the same time the asthmatic patient reported
as ‘normal’ is not always having the normal respiration.
This is due to the fact that GER has implications over
asthma. This leads to conduct a prospective assessment
of GER prevalence in a population of asthmatic patients
and to find the prediction accuracy of severity of asthma
using the proposed classification model called Hybrid
Meta Model Classification(HMMC).

SELECTION OF ALGORITHMS

Random Forest is the flexible machine learning
algorithm and produces accurate result with hyper
parameter tuning. This supervised learning algorithm
builds multiple decision trees, merges them together
to get a more accurate and stable prediction 7. It can
also handle missing values and large dataset with higher
dimensionality effectively ®.Support Vector Machine
(SVM) is used in binary classification and also applied
for pattern recognition and it is a promising classification
approach for prediction purpose PL.

DATASET DESCRIPTION

» The PFT results for the asthmatic patients are
got as raw data as .xps files from the Asthma and Allergy
Resource Centre, Chennai, Tamil Nadu, India. Around
2000 raw data has been collected and entered in a spread
sheet and stored as .csv file.
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» The GER symptom parameters have been
assessed to the above asthmatic patients through the
questionnaire form and entered in a spread sheet and
stored as .csv file.

The resultant significant GER symptom parameters
from my previous research work and the PFT report
data are taken under consideration for the purpose of
classification.

The dataset comprises of

» PID(Patient ID)
» Age
» Gender
» Heartburn (GER symptom)
» Dysphagia (GER symptom)
» Nausea (GER symptom)
» PFT Report
» FreqCheckup
Table 1: Possible values of attributes
Heartburn | Dysphagia | Nausea Report gl;le(:]ckup
voften voften voften
often normal
often often i yes
noften mild
noften noften no
notAtAll severe
notAtAll notAtAll
EXPERIMENTAL RESULTS
CLASSIFICATION TREE

The Classification tree has the structure of a
flowchart in which each node represents a condition
test on an attribute and that each branch indicates the
outcome of the condition test. Each terminal or leaf node
indicates the class labels. Fig 1 shows the distribution of
class labels of the PFT report with GER key attributes.
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Fig 1: Classification Tree

CLASSIFICATION ALGORITHMS

In random forest algorithm the importance of
a variable can be estimated by looking the rate of
increase in prediction error when data for that variable
is permuted while all the others are left unchanged. The
calculations are carried out tree by tree as the random
forest is developed [

“SVM converges fast and leads to high accuracy.
When scores of multiple parameter datasets are
combined, majority voting reduces noise and increases
recognition accuracy” ', It also includes avoidance
of over fitting effectively 2! .The built SVM model
has the accuracy of 94.85% [Fig 2] and the accuracy of
the Random Forest model has the greater accuracy of
95.15% [Fig 3].

BOOSTING ALGORITHMS

C5.0 is the extension of C4.5 algorithm. It gives
a binary tree or multi branch tree and uses the gained
information for splitting criteria. For estimating missing
values it uses other attributes .It represents how the rules
are generated with high accuracy and low memory usage
131 Stochastic Gradient Boosting

is one of the powerful classification algorithms
that attains maximum accuracy 96.97% whereas the
accuracy of C5.0 is 93.64% which is lesser than SGB.
SGB is powerful in terms of classifier and prediction at
less execution time.
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Fig 2: SVM Classification Model
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Fig 3: Random Forest Classification Model
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PROPOSED MODEL

The hybrid function model can be generated for the
predictive purpose with less error and high accuracy
without affecting the data consistency 4. Hybrid model
reduces the diagnostic procedure to identify the diseases
and to mine the hidden pattern of knowledge 'S, A
Hybrid model is needed to diagnose the complexity of
disorders and requires more empirical evidences before
incorporated into clinical practise !,

HYBRID META MODEL CLASSIFICATION
(HMMC)

Step 1: Splitting the dataset into training and testing
data.

Step 2: The developed Random Forest Classification
Model and the SVM Classification Model is Combined
by the ensemble classification technique called Stacking.

Step 3: Then the stacked outcome is fed into another
ensemble classification technique called Boosting.

Step 4: The Boosting concept is implemented by the
proposed Improved Gradient Boosting algorithm to
get the maximum accuracy in less time.

PERFORMANCE ANALYSIS

Table 2: Classification Accuracy

Model Built Using Accuracy
SVM 94.84.%
Random Forest 95.15%
HMMC 99.4%
The classification Accuracy
.E SVM
g
P
o
HMMC
9200 9300 9400 9500 9600 9700 9800 99.00 100.00
Accuracy

Fig 4: Classification Accuracy Graph

From the Fig 4 the classification accuracy depicts that
the proposed model HMMC has the maximum accuracy
rather than the existing classification techniques.

195

CONCLUSION

From the above implementation it has been
interpreted that the results of the proposed ensemble
model classification HMMC shows improved overall
classification accuracy significantly rather than the
existing model classification accuracy. This model
confirms that the significant GER symptom parameters
have high impact on asthmatic patients. Even though
the asthmatic patient’s PFT report says the condition
of the patients as normal or mild, the existence of
the significant GER symptom parameters makes the
patient’s respiration more worst and their by urging them
for frequent check-ups.
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