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Abstract

Cardiovascular disease is one of the most prevalent disease categories and a major global health concern. For therapy
to be effective and survival chances to increase, early identification is essential. A decision tree in this instance is a
trustworthy Classification technique for calculating cardiovascular disease hazard as well as gathering data for the
clinical decision-making process. However, it may be difficult to find a more accurate simulation of cardiovascular
illness due to scalability issues. Therefore, the performance and scalability of decision trees for the prediction of
cardiovascular illness are investigated in this study. The study assessed a decision tree's ability to predict cardiovascular
disease. The model complexity, cross-validation score, ratings of training result from augmented training samples, and
error matrix were castoff to measure the enactment. The proceeding claims that model of decision tree had an accuracy
with 89.8% in predicting the occurrence of cardiovascular disease. As a result, decision trees are useful for predicting
and identifying cardiovascular disease incidents among patients early on.
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1. Introduction

According to a recent study [1], machine learning techniques are now considered to be important in clinical decision-
making. Preliminary clinical support from machine learning (ML) systems helps cardiovascular patients save time and
money. Additionally, while diagnosing cardiovascular illness, machine-learning technologies help doctors make better
decisions. Furthermore, a previous revision [2] confirmed that machine learning can identify cardiovascular disease
with 96% accuracy. A comparison study of various supervised learning models and identified that SVM has 97% of
accuracy rate in predicting cardiovascular sickness. When a support vector machine has higher accuracy than k-nearest
neighbor, which is 91%.

1.1. Related work

In line with this, Mienye et al. [3] added weights to classification and regression trees (CART) to further enhance their
performance. The study found that, with an accuracy of 93%, the proposed CART model performed better than
additional CART oriented heart condition classification prototypes from the literature which is available. Though the
anticipated model performed better in the sense of accuracy than the current models, only precision, accuracy as well
as f-score remained compared. Furthermore, the modification does not include alternative collective prototypes.
Additional considerations are important when assessing ML samples for the forecast of cardiovascular illness, such as
error matrix, scalability, and complexity of model. [4].

Furthermore, a number of studies demonstrated that a collective model may forecast cardiovascular illness [5, 6]. The
study also highlighted how important it is now to forecast cardiovascular illness in order to save lives. With an accuracy
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rate of 87.23%, the investigational outcomes for cardiovascular illness forecast by the multilayer perceptron showed
promise in aiding in the early identification of cardiovascular illness.

M.Jan, A. A. Awan et al. [7] also proposed a collective prototypical by merging the prediction capacity of multiple
prototypes to advance the machine learning model accuracy in-order to identifying cardiovascular illness. The projected
collective learning method working naive Bayesian, SVM, random decision forest, regression analysis, and neural
network as base classifiers. This study used cardiovascular datasets from the UCI repository that were gathered from
Cleveland and Hungarian. In terms of predicted accuracy, the study proved that an ensemble model is a better method.

Similarly, another collective model approach to cardiovascular disease risk prediction was proposed by Zaini and
Awang [8]. According to the study, hybrid feature selection enhances the ensemble-stacking model's performance. Chi-
square test and analysis of variance to cardiovascular illness characteristic advance the collective prototype for
assessing the hazard of cardiovascular disease in a period of 10 years. These techniques yield a precision of 93.44% for
a collective model approach according to a logistic regression prototype when the best features are chosen.

Extrapolative modelling for cardiovascular illness has become more significant in medical research as well as patient
treatment [9]. Here precise calculation of cardiovascular hazard confirms that fitness repercussions also the hazard of
cardiovascular illness are immediately taken into account along with machine learning oriented fitness hazard
assessment prototypes. A lot of data is used in the contemporary healthcare sector. Laboratory tests, clinical reports,
and patient descriptions are just a few of the many forms of patient data that are collected every day. Improvements in
data storing technology also the rising usage of digital fitness record schemes in hospitals have made this likely to
process and make judgments on larger amounts of data.

A study [10] evaluated cardiovascular risk by a variety of methods in ML, like decision tree, K-nearest neighbor, SVM,
By an correctness score around 95%, SVM method attained superior to other models on Cleveland dataset. Similarly, a
predictive paradigm for machine learning oriented cardiovascular illness prediction was proposed by Molla et al. [11].
The work trained decision trees, support vector machines, gradient boosting (XG), and XGB using the Cleveland
cardiovascular disease datasets. According to the analysis, the decision tree model's accuracy increases when univariate
feature collection is used. We identify 10 characteristics associated with cardiovascular disease and increase the
decision tree's accuracy to 97.75 percent by using the univariate strategy for predictor selection.

Additionally, the artificial neural network's capacity to predict cardiac disease was enhanced by Sarra, A.M.Dinar et al.
[12]. The artificial neural network oriented model to predict cardiovascular disease had a 93.44% accuracy rate.
Artificial neural networks have an accuracy of 7.5% when related to support vector machine algorithm. It was shown
that the generated model could be trained in less than a minute. A computer model for a patient's angiographic disease
status has been developed combining deep learning and machine learning. Almulihi et al. evaluated a collaborative
approach artificial intelligence model for the prediction of early heart illness [13]. Here this work advances the efficiency
of the deep learning prototype through building a collaborative approach by deep learning and its basis. Here accuracy
of the model mentioned as 98.42%.

A solid common voting collective model was created by Kumar and Vigneswari [14] to evaluate early heart disease
patients. According to the study, grid search increases the suggested model's cross-validation accuracy. Furthermore,
the majority voting ensemble model's accuracy has increased thanks to the preprocessing technique with scaling. All
things considered, the built model generated predictions with an accuracy of 90% when pre-processing with grid search
and scaling. Feature selection improves the ensemble-learning model's performance. M.A.Alim, S. Habib et al. [15],
proposed permutation aspect significance and other tree-based feature selection improve the model of random forest
algorithm accuracy in 1.5%. Additionally, this model predicts the incidence of cardiovascular illness more correctly
when early evaluation techniques like normalization and misplaced value elimination are used. Monika S et al. [16] offer
aremedy by creating a novel Internet of Things-based Maternal and Fetal Health Monitoring System which uses modern
technology for improving prenatal care which examined by a diversity of ML models.

This examination was prompted via superior efficiency of ML methods within first learning published in publications
[1] to [5]. Furthermore, the learning intends to measure the model's enactment because decision trees perform better
in predicting cardiovascular illness. The study's objectives are to: a) examine the literature on machine learning
methods for diagnosing cardiovascular disease, b) use various model evaluation results, and c) examine and assess the
various decision trees' prediction abilities, including comparative analysis, model complexity, and confusion matrix, in
adding to the correctness measure which is commonly used for prototype assessment.
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2. The method

A discussion of the research timeline is given below. The first step is to collect data. The next step includes experimental
data investigation using feature scaling and expressive statistics such as correlations and misplaced value assessment.
The next phase debates developing a prototype using ensemble learning approaches. The next stage evaluates the
model's efficiency using certain indicators like the complexity of model also error matrix. Here concluding step offerings
the collection of a high execution prototype from the candidate model pool and the reference of an enhanced collective
model for the primary analysis of cardiovascular disease.

A Cleveland UCI cardiovascular illness data source provided the dataset used in this investigation. One benchmark
dataset is the UCI data repository. Numerous studies have previously confirmed its widespread application in machine
learning research [17]-[19]. During the study's exploratory data analysis, descriptive statistics including standard
deviation, mean, count, and maximum were used to examine the gathered data. Rotation estimation was castoff in this
learning to measure how well collective learning prototype forecasted heart disease. Here process of separating dataset
into a subclass of K-folds regards testing also the training is known as rotation estimation [20] to [22] is a method is
commonly used for forecast models [23 - 26] to conclude in what way the built prototype handles unforeseen
occurrences in training set. Following data collection, the feature is scaled and the data is examined for missing values.
Thirdly, a decision tree method was handled to generate the classifier prototype. The last phase then entailed assessing
the decision tree algorithm's efficiency by a number of processes, including rotation estimation precision and error
matrix.

3. Result and discussion

Results in forecasting heart disease using collective learning models are presented in this section. Confusion matrix,
Training time complexity, forecast precision are castoff to measure the efficiency in the collective model. In each model,
the outcomes of standard performance measures are also displayed in this section, including the validation score and
the model's scalability across a wider training sample.

Table.1 displays the decision tree model’s measurement which is used to determine whether cardiac disease is present
or not. As seen in Table.1, this model imperfectly forecast 41 out of the entire data handled in the process of testing.
Furthermore, Table.1 determines that the model has correctness of 89% in training around 73% in forecasting real
optimistic session as validation.

Table 1 Decision tree model's measurement

Measure Value
Sensitivity 0.77
Specificity 0.87
Precision 0.89
Negative Predictive Value 0.73
False Positive Rate 0.13
False Discovery Rate 0.12
False Negative Rate 0.24
Accuracy 0.80
F1 Score 0.82
Matthews Correlation Coefficient | 0.62

Figure.2 shows the fitting time for a varying number of training samples along with the scalability, cross-validation
metrics. When related towards cross validation value the decision tree's training score produces better outcome.
Additionally, up to 176 training samples, the cross-validation accuracy is excellent, and a training score is higher with
101 trials. Given that it matches the information in 0.18 seconds less than with a sample for training size of 176, the
decision tree is a scalable model.

3576


https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures
https://onlineconfusionmatrix.com/#measures

International Journal of Science and Research Archive, 2024, 13(02), 3574-3579

= Training Instance = Cross Validation Score
+ Training Score

100
5 7%\ ;

50 -~

Scora

Fl:]

[

5 100 150 20

Training Instances

Figure 1 Decision tree model's scalability, training, and validation scores

4., Conclusion

This study examined the effectiveness of boosters in terms of time complexity by weighing scalability against ensemble
learner performance. The study compared the decision tree metrics for the dataset on cardiovascular disease. As the
trial progresses, it is discovered that the decision tree performs 83.3% cross validation. Researchers suggest more
research on other datasets, including hypothyroidism and breast cancer, using other models, comprising SVM, collective
learning approaches. Additionally, investigating feature scaling, feature selection strategies to address conflicts
between complexity in the model and CV scores remains an expensive research topic. However, the study has some
shortcomings here as well also it has numerous boundaries which are essential to be considered. Initially, this
examination was restricted to a single dataset, which makes it impossible to generalize and compare it to other instances
of cardiovascular disease. Second, only decision tree techniques were used for analysis; findings from other techniques
can differ.
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