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ABSTRACT
Aim: To process an effective approach to detect liver disorder 
using Naive Bayes algorithm in comparison with Decision tree 
algorithm to measure accuracy. Methods & Materials: There 
are 20 samples used for both groups, where group 1 is Naive 
Bayes algorithm and group 2 is Decision tree algorithm which 
are effectively used for the identification of liver disorder ap-
proach. Result: It is a novel detection method, and it has been 
discovered that the Naive Bayes algorithm performs better than 
the Decision tree algorithm. Each sample has a distinct level of 
accuracy, with Naive Bayes having a mean accuracy of 94.80%, 
which is higher than the decision tree algorithm 92.20%. The 
statistical results show that the Naive Bayes and Decision tree 
algorithms have different statistical significance levels of p=0.01, 
i.e., p<.0.05 (independent sample T-test). Conclusion: On the 
basis of a liver disorder analysis, it is obvious that the Naive 
Bayes algorithm has a higher mean accuracy value than the 
Decision tree method. The Naive Bayes algorithm has a 94.80% 
accuracy rating, while decision tree has 92.20% rating.
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INSTRUCTION
The liver is the second biggest internal organ in the 

human body, and it plays an important part in metab-
olism as well as various other vital processes, such as 
red blood cell decomposition. It is about three pounds 
in weight. The liver performs a variety of vital activities 
in the body, including digestion, metabolism, immu-
nity, and nutrition storage. The naive Bayesian model 
is simple to construct and may be used to analyse very 
large datasets. More often than not, a simple Bayesian 
classifier outperforms more advanced classification 
approaches. (Baitharu and Pani 2016). Liver consists 
of many layers which perform simple liver functions. 
Damage in layers of the liver may cause serious illness 
when untreated it may cause cancer too. Data min-
ing is a technique which performs automation and 
prediction of disease in various medical fields. Data 
mining and algorithms are created by medical data di-
agnosis for analysing medical data. The classifiers and 
algorithms are implemented for achieving accuracy, 
specificity and precision of liver disorder (Kumar and 
Katyal 2018). Problems with the liver are difficult to 
detect early on since it will continue to operate prop-
erly even if it is partially destroyed. Patients will have 
a better chance of surviving if they are diagnosed with 
liver abnormalities early on. The presence of enzymes 
in the blood can be used to identify liver disease (Ra-
mana, Surendra Prasad Babu, and Venkateswarlu 
2011). For prediction of liver disorder the proposed 
classifier algorithms are performed in this paper. The 
comparisons which are made for Naive Bayes algo-
rithm and Decision tree algorithms are performed to 
find out which algorithm suits best and can categorise 
patients suffering from liver disease. The cross valida-
tion is done through k-folds cross-validation models 
(Singh, Chahal, and Kharb 2020). The authors chose 
the naive bayes algorithm from the above problem, 
which is a classification method that compares new 
data with previously collected data, and specifically in 
this issue, it distinguishes between people who have 
hepatitis and those who have not been exposed to hep-
atitis based on the severity of symptoms they experi-
enced. Naive bayes is a classification approach for ma-
chine learning that is based on training data and uses 
conditions probability as its foundation. It has a basic 
classification level and is straightforward to apply. The 
authors picked the naive bayes algorithm as a support 
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in developing an expert system to identify liver dis-
order, based on the advantages listed above (Hartatik 
et al. 2020). Our team has extensive knowledge and 
research experience that has translate into high quali-
ty publications(Chellapa et al. 2020; Lavanya, Kannan, 
and Arivalagan 2021; Raj R, D, and S 2020; Shilpa-Jain 
et al. 2021; S, R, and P 2021; Ramadoss, Padmanaban, 
and Subramanian 2022; S. Wu et al. 2020; Kalidoss, 
Umapathy, and Rani Thirunavukkarasu 2021; Kaja et 
al. 2020; Antink et al. 2020; Paul et al. 2020; Malaikol-
undhan et al. 2020)

Since the previous 5 years, many publications have 
been published on the identification of liver problems 
using the Naive Bayes algorithm. From the previous 
five years, 113 papers were published in IEEE xplore, 
while 554 articles were published in Science Direct. 
In recent years, several approaches and methods for 
properly diagnosing various illnesses have been devel-
oped. Because there are so many different types of liv-
er disorders, the symptoms are usually specific to that 
condition until it progresses to late-stage liver disease 
and liver failure. As a result, early detection can help to 
avoid liver disease-related mortality. We examine the 
accuracy of several classification algorithms offered by 
the Statistical Analysis System SAS software suite for 
the diagnosis of liver illnesses, such as Neural network, 
Naive bayes, high performance SVM, Random forest, 
decision tree (Daş and Bihter 2020). Alcohol drink-
ing, inhalation of toxic gases, ingestion of bacterium 
or virus-contaminated foods, and medication usage 
are all contributing to an increase in liver disease pa-
tients. Many people have liver tissue damage, yet they 
have no symptoms or signs and appear to be healthy. 
To avoid acute consequences and limit the likelihood 
of long-term complications, liver disease necessitates 
ongoing medical care and self-management education 
(Alfisahrin and Mantoro 2013). Based on classification 
algorithms, classification predicts categorical class la-
bels such as positive or negative. Machine learning was 
created as a decision tree algorithm by a researcher. 
ID3 is another name for it. Statistics, data mining, and 
machine learning all use it. Bayes’ Algorithm is used 
for classification. Classification process is mainly de-
fined as diabetes disease training data and testing data 
analysed to classification algorithms. Classification 
of the data can be calculated with precise outcomes. 
Bayesian classification, Decision tree classification, 
and Rule-based classification are the most common 
classifier rules (Srikanth and Deverapalli 2016). The 

classification algorithms are performed based on the 
datasets given and the information gathered the result 
provides which algorithm denotes and performs bet-
ter solution for liver disorders and ailments (Kuppan 
et al. 2017).

The accuracy of current machine learning algo-
rithms in diagnosing liver disorder is shown to be 
quite poor, and the mean accuracy is equally low. This 
necessitated conducting research as part of this proj-
ect. As a result, the purpose of this study is to provide 
an innovative machine learning model that improves 
forecast accuracy.

METHODS AND MATERIALS
This work is carried out in Saveetha School of En-

gineering at BioMedical Engineering Department. 
On the basis of ethical concern this work is primarily 
based on human disorder images as opposed to oper-
ating on the human body. Total number of groups car-
ried out in this work is two. The overall wide variety of 
sample sizes required for contrast of naive bayes algo-
rithm with decision tree algorithm in diagnosis of liv-
er disorder is 20. Pre-test analysis was also done from 
clinical,cal,com by keeping g-power 80%, Threshold at 
0.05% & confidential interval is 95%.

This work is primarily based on innovative liver 
disorder detection in which different kinds of patients’ 
liver image datasets have been taken and processed. 
The two sample groups had been taken in which the 
two machine learning algorithms had been in com-
parison on analysis of liver disorder; they’re Naive 
bayes algorithm and decision tree algorithm. For sam-
ple preparation group 1 & 2 the input datasets were 
taken from kaggle.com website.

Overall Testing setup was done on a computer soft-
ware named MatLab a2014 with all-add-ons installed. 
Testing Procedure are the datasets which were taken 
from Kaggle.com and the data sets were given to the 
sample preparation Group-I. The next step is carried 
out by Running the algorithms. Then the output data 
is collected. By using output data we will simulate 20 
iterations of Group-I and Group-2.

STATISTICAL ANALYSIS
The statistical analysis was carried out by using the 

SPSS software. The significance is evaluated by using 
the independent t-test. The independent variables are 
input images and the dependent variable is accuracy. 
The analysis is carried out under an independent sam-
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ple T-test. Using the SPSS software the standard devia-
tion, standard error of mean were also evaluated.

RESULTS
On the basis of observation on liver condition diag-

nosis, it was discovered that the Naive Bayes algorithm 
outperforms the Decision tree method in this study. 
The dataset values are collected from Kaggle.com’s 
MRI and CT scans of liver disorders. The MatLab 
R2014a programme receives the values from the liv-
er disorder dataset. The accuracy values for the Naive 
Bayes and Decision tree algorithms are acquired from 
the programme. The output clearly demonstrates that 
the Naive Baes algorithm has a higher mean accuracy 
of 94.80% than the Decision tree approach 92.20%. 

Table 1. shows the accuracy value for liver disorder 
diagnosis when Naive bayes and decision tree algo-
rithms are compared for 20 samples. Each sample pos-
sesses different accuracy values where the maximum 
accuracy value for Naive bayes algorithms is 95.72% 
which is higher than the Decision tree algorithms 
93.28%.

Table 2. represents the statistical analysis for group 
1 which is Naive bayes algorithm whose mean accu-
racy is 94.80% standard error mean 0.16968 and stan-
dard deviation 0.75882. The mean accuracy value of 
92.20%, standard deviation of 0.76147 and standard 
error mean of 0.17027 are obtained from statistical 
analysis of group 2 which is Decision tree algorithms 
processed in IBM-SPSS software. Table 3 shows the 
results of a mean accuracy study using Levene’s test 
and t-test for equality of variances and means retain-
ing equal variances by graphing assumed and non-as-
sumed features using IBM-SPSS software. On a signif-
icant basis, the p value is .609, i.e. <0.05, and one-sided 
and two-sided p values are 0.001, which are analysed 
using IBM-SPSS software.

Table 2
In Statistical Analysis, Naive bayes and Decision tree algorithms 
are shown. The mean, standard deviation, and standard error 
mean of the accuracy are included in the group statistics for a 
total sample of 40. The Naive Bayes method has greater accu-
racy than the Decision tree technique.
Accu-
racy

Group N Mean Standard 
deviation

Standard 
error 
mean

Naive bayes 20 94.8035 0.75882 0.16968
Decision tree 20 92.2050 0.76147 0.17027

The performance analysis of the respective algo-
rithms is shown in Figure 1. Using Microsoft Excel, the 
mean accuracy values of the Naive bayes and Decision 
tree algorithms are compared and shown on a graph. 
Figure 2. It’s a bar graph that compares the mean accu-
racy of the Naive bayes and Decision tree algorithms 
for detecting liver diseases. This is done using IBM-
SPSS software to determine which method is the most 
effective. In a bar graph, the Naive bayes mean accu-
racy is higher than the Decision tree mean accuracy, 
indicating that the Naive bayes algorithm has a higher 
mean accuracy than the Decision tree algorithm when 
it comes to diagnosing liver illnesses. 

DISCUSSION
To predict liver illness at an early stage, the research-

ers used decision tree algorithms such as Random for-
est, Random tree, Decision stump, and Hoeffding tree. 
Based on accuracy, mean absolute error, precision, 
recall, kappa statistics, and runtime, these algorithms 
produce a variety of results. When multiple decision 
tree algorithms were tested on liver disease data, De-
cision Stump was shown to have the greatest accuracy 

Table 1
The accuracy of liver disease samples using the KNN and de-
cision tree algorithms is demonstrated. Naive Bayes algorithm 
has a maximum accuracy of 95.72%, whereas Decision Tree has 
a maximum accuracy of 93.28%.

SAMPLES NAIVE BAYES
Accuracy(%)

DECISION TREE
Accuracy(%)

1 95.72 92.11
2 95.28 91.72
3 94.17 90.56
4 94.90 90.65
5 95.17 91.48
6 95.39 92.25
7 95.32 92.87
8 94.93 92.45
9 95.54 92.28
10 93.90 92.23
11 93.51 92.82
12 94.22 93.28
13 93.20 91.93
14 94.26 93.21
15 95.96 92.36
16 95.51 91.72
17 94.46 92.38
18 94.84 92.45
19 95.39 91.90
20 94.40 93.45
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rate (Nahar and Ara 2018). A common liver complica-
tion is known as fatty liver disease and it has a higher 
mortality rate. Data mining techniques provide better 
solutions for the patients for prediction and identifi-
cation of diseases at earlier or critical stages. The pre-
diction of liver disorder at an earlier stage provides 
the doctor with better treatment to cure the patient. 
The aim of machine learning is to predict liver ailment 
and provide better accuracy percentage (C.-C. Wu et 
al. 2019). One of the most basic probabilistic classifi-
ers is Naive bayes. Despite the strong assumption that 
all characteristics are conditionally independent given 
the class, it typically works unexpectedly well in many 
real-world situations. Class probabilities and condi-
tional probabilities are computed using training data 
in the learning phase of this known structure classifier, 
and the values of these probabilities are subsequently 
utilised to categorise fresh observations (Taheri and 
Mammadov 2013). When some information about 
past traffic is already available, the Naive bayes meth-
od employs conditional probability to forecast the traf-

Table 3
Presents the results of an IBM-SPSS software-based independent sample t-test on the diagnosis of liver diseases. In terms of mean 
standard deviation and significant difference, the Naive Bayes technique has a greater accuracy consistency than the Decision Tree 
algorithm approach. There is a significant difference between two groups since p0.05 (independent T-test).

ACCU-
RACY

Levene’s Test for 
Equality of Vari-

ances

T-Test for Equality of Mean 95% Confidence 
interval of the 

Difference

F Sig. t df One-sid-
ed p

Two-Sid-
edp

Mean 
diff.

Std.
Errordiff.

Lower Upper

Equal variances 
assumed

.266 .609 10.810 38 <.001 <.001 2.59850 .24038 2.11188 3.08512

Equal variances 
not assumed

10.810 38 <.001 <.001 2.59850 .24038 2.11188 3.08512

    
(a)                                                 (b) 

    
(c)                                                 (d) 

Fig. 1 The sample original image and the simulated images. (a) 
Sample original image. (b) Filtered image. (c) Simulated results 
using naive bayes algorithm. (d) Decision tree algorithm.

Fig 2. The accuracy of naive bayes and decision tree perfor-
mance in percentage is measured. The mean accuracy values 
of the naive bayes and decision tree algorithms are compared 
in a performance study.

Fig. 3. Using IBM-SPSS software, the accuracy values of the Na-
ive bayes and Decision tree algorithms on diagnosis of liver 
disorders are depicted in a bar graph to determine which is 
the best. The graph indicates that Naive bayes outperforms the 
Decision tree method in terms of accuracy.
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fic class. The Naive Bayes method can be summarised 
in general. Decision J48 Tree creates a tree-structured 
model that may be used to solve classification issues in 
general. It employs the divide-and-conquer strategy. 
Data is fed or supplied to the root node, which pre-
dicts the class using the divide and conquer approach 
(Razdan, Gupta, and Seth 2021). 

The dataset used for learning determines the accu-
racy of data classification. The most common cause of 
mortality for both men and women these days is liv-
er disease. The healthcare business generates a large 
amount of data that is not appropriately mined and 
utilised. The discovery of hidden patterns and correla-
tions is frequently underutilised. To diagnose these 
disorders and assess their efficacy and correction rates, 
it proposes using decision trees J48, Artificial Neural 
Network ANN, ZeroR, 1BK, and Voting Frequency 
Intervals VFI algorithms. Among these algorithms the 
decision tree algorithm provides better accuracy and 
effectiveness of liver disease (Baitharu and Pani 2016). 
It is difficult to manually detect and characterise liver 
cancer using Computed Tomography CT scan pictures. 
In this study, we offer an autonomous method for de-
tecting cancer regions in CT scan pictures of the liver 
that combines adaptive thresholding with spatial fuzzy 
clustering. Using Multilayer Perceptron MLP and C4.5 
decision tree classifiers, the useful characteristics were 
retrieved from the segmented cancerous area and cat-
egorised into two categories of liver cancers: Hepato-
cellular Carcinoma HCC and Metastatic Carcinoma 
MET. In terms of sensitivity, specificity, accuracy, and 
dice similarity coefficient, the classifiers’ performance 
was tested using a 10-fold cross validation approach. 
This proves that the decision tree algorithm gives better 
resolution and performance according to all other algo-
rithms on diagnosis of liver disorder (Das et al. 2019).

CONCLUSION
The Decision Tree method has a lower accuracy 

rating than the Naive Bayes algorithm, according to 
this study 93.80%. When compared to conventional 
classifiers, this new detection method’s effective ap-
proach gives improved accuracy for detecting liver 
disorders.
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