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ABSTRACT

The problem of liver disease is considered a crucial one in global public health which is usually diagnosed only at
advanced stages causing serious health issues and even death. The key problem under consideration in this project is the
insufficient efficiency of liver disease diagnosis methods. The aim of this project is to create a predictive system based on
machine learning methods which will be able to classify the patients as either having liver disease or not depending on
the provided clinical information. In order to reach the stated aim, we have used the dataset that contains information
about 583 patients with the biochemical features. Data preprocessing operations like dealing with missing data, feature
encoding and normalization were conducted to increase data quality. We have developed several classifiers like Random
Forest, AdaBoost, Support Vector Machine and Naive Bayes Classifier. The best results among them were obtained by
Random Forest algorithm with the accuracy of 77.8%.

Keywords - Machine Learning, Liver Disease Prediction, Healthcare Analytics, Classification Algorithms, Random
Forest.

1. INTRODUCTION

The suggested approach involves a systematic process parts, namely, a training dataset (70%) and testing
for machine learning which includes stages of data dataset (30%). Random Forest, AdaBoost, Support
collection, data preprocessing, model training and Vector Machine (SVM) and Naive Bayes machine
model evaluation. In this particular project, the dataset learning algorithms have been used.

under analysis involves 583 records for patients with 11

features, namely: age, gender, bilirubin level, enzyme 2. METHODOLOGY

level and protein level. Data preprocessing is an
important step that contributes to enhancing the
effectiveness of models. The missing data in the dataset
has been imputed using the median method. The
categorical feature, such as gender, was converted into
numerical format. Normalization was applied to scale
features uniformly. The dataset has been split into two

The designed system consists of data collection, data
preprocessing, model building, and performance
assessment stages according to a standard machine
learning procedure. The dataset used in this paper
includes 583 patient records and has 11 features: age,
gender, bilirubin levels, enzymes, and proteins.
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The stage of data preprocessing has an important role in
improving the performance of the models. Missing
values in the dataset were replaced by the median
imputation method, whereas categorical variables such
as gender were converted into numbers. Feature scaling
methods were applied for normalizing the data.

The training dataset included 70% of the records and
the remaining 30% was used as a test set. The four
machine learning algorithms which were used were
Random Forest, AdaBoost, SVM, and Naive Bayes.

3. RESULTS AND DISCUSSION

Performance analysis of the machine learning models
that were developed was carried out using classification
accuracy and other measures. Random Forest classifier
provided the highest accuracy score of 77.8%, thus
proving to be the best classifier for this particular data
set. The accuracy scores of AdaBoost, Naive Bayes,
and SVM classifiers were 70.4%, 69.5%, and 67.8%,
respectively. Superiority of Random Forest model in
performance is explained by the fact that it is based on
an ensemble learning methodology and uses several
decision trees. Analysis of the results obtained from
confusion matrices shows that Random Forest is able to
classify both positive and negative cases with relatively
high accuracy rates; however, SVM is not as good in
dealing with class imbalance. Thus, a comparative
analysis of all machine learning models used proves
that the models based on ensemble learning algorithms
are better than one-model algorithms for medical
predictions. Testing of the system was also conducted
with input real-time data, thus proving that disease
outcomes could be predicted successfully.
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Fig 1. Classification Accuracy Comparison of Models
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Fig 2. Correlation of data using Heatmap
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Fig 3. Liver Disease based on Gender

Table 1. Experimental Results

Model Accura Precision Recall F1-Score
cy (%)
Random | = -7 0.78 0.78 0.78
Forest
AdZtBOO 70.4 0.70 0.70 0.70
Naive | g9 5 0.73 0.70 0.68
Bayes
SVM 67.8 0.71 0.68 0.66
Age Gender | Bilirubin | Enzymes | Prediction
38 Male 2.6 High Positive
30 Male 0.5 Normal Negative
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4. CONCLUSION

The study suggests a machine learning-based method
for liver disease prediction through clinical information.
The presented approach proves to be effective in
demonstrating the use of machine learning in healthcare
diagnostics.

e The Random Forest method yielded the best
results with accuracy rate of 77.8% The use of
machine learning allows for early liver disease
prediction.

e The system decreases reliance on conventional
diagnostic tools Allows for quick and accurate
predictions.

e It can help healthcare specialists in making
decisions It is applicable for future healthcare
purposes
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