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Abstract 

Classification algorithms have been found to produce better results in terms of performance 

and accuracy, when used with drug observation dataset. Three machine learning algorithms 

such as J48, Naive Bayes, and K-Nearest Neighbor are compared using Waikato 

Environment for Knowledge Analysis (WEKA) in this paper. In addition, these three well-

known classification methods are evaluated based on different Quality of Service parameters 

to find the best fit classifier for the design of the model. The analysis procedure of dataset and 

the performance indicators are discussed. These results help to draw a conclusion about 

which of the three algorithms is the best for drug classification. 

Keywords: Classification, J48, Naïve Bayes, K-Nearest Neighbour, cross validation, 

accuracy, correctly classified and incorrectly classified instances.  

 Introduction 1.

Data mining is advancing significantly across several industries. Data mining is used 

in a variety of applications and is created for various databases. Assigning the objects in a 

collection to specific categories or classes is the function of classification in data mining. To 

accurately determine the target class for each case in the data is the aim of classification 

[1]. Classification, clustering, association rule extraction, regression, and visualisation are 

some of the words used in data mining functions [4]. 

The classification is supervised learning, where grade levels or prophetic objectives 

are previously known. As a result, the rule structure that represents the classification form is 

created during the classification process. In this instance, the model developed reflects 
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important data and is applied to future planning. Analytical modelling is a sort of 

classification. A concept for transforming the current object into a known type or class is 

classification. From a group of tagged records, a decision tree-like prototype is created and 

labels are assigned to the upcoming untagged records [2]. 

Database technology, statistical analysis, and artificial intelligence are all used 

extensively in data mining technology, which has proven to have significant commercial 

value, and widely used in retail, insurance, telecommunications, and in power industries have 

been gradually adopted by other professions. 

A thorough evaluation of several classification methods in data mining is provided 

through the study of various classification strategies, including ID3, Decision Tree (DT), 

C4.5, Bayesian classification, and KNN classifier [3]. The differences between the K-Nearest 

Neighbour (KNN), Naïve Bayes and Decision Tree classification algorithms are summarized. 

Table 1. Comparison of different parameters between different classification techniques 

Parameter KNN Naïve Bayes Decision Tree 

Deterministic/ 

Nondeterministic 
Non-deterministic Non-deterministic Deterministic 

Effectiveness on Small data Huge data Large data 

Speed Slow Faster than KNN Faster 

Dataset 
It is unable to handle 

noisy data 

It can handle 

noisy data 

It can handle 

noisy data. 

Accuracy High 
It needs a lot of 

records 
High 

 The above table explains the comparison of different classification techniques (KNN, 

Naïve Bayes and Decision Tree) based on different parameters like deterministic/non-

deterministic, effectiveness, speed, data handling and accuracy. 

 Problem Statement 2.

WEKA's (Waikato Environment for Knowledge Analysis) data mining tool was used 

to compare the classification algorithms (Decision Trees, Naive Bayes, and KNN) on the 

drug dataset to determine which algorithm works efficiently and which one is the best for a 

given dataset.  
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 Drug Dataset 3.

The UCI ML repository is used to choose drug-related files. Analysis is done on the 

effectiveness of a full set of classification algorithms. 200 instances and 6 attributes are 

included in the collection. The major purpose of this dataset is to differentiate between test 

outcomes, i.e., the proportion of subjects that tested positively and negatively. The 

information gathered allows one to determine whether or not a person is a drug addict. 

Attributes used include age (a person's age), gender (a person's sex), BP (Blood Pressure 

readings such as high, normal, and low), cholesterol (a person's cholesterol readings), 

Na_to_K, Drug (any kind), etc. 

 

Figure 1. Weka Explorer interface 

The above picture shows the drug dataset open in WEKA and the number of instances 

present in the attributes of the dataset. Information is gathered from a large number of 

patients with the same condition. Each patient responded to one of the five medications— 

drugs A, B, C, X, and Y, during the course of treatment. Building a model to determine 

which medications are appropriate for future patients with the same problem is part of the job 

description.  

Table 2. Brief description about the dataset (Drug dataset)  

Age Sex BP Cholesterol Na_to_K Drug 

47 M LOW HIGH 13.093 Drug C 

28 F NORMAL HIGH 7.798 Drug X 

22 F NORMAL HIGH 8.607 Drug X 

23 F HIGH HIGH 25.355 Drug Y 
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47 M LOW HIGH 10.114 Drug C 

61 F LOW HIGH 18.043 Drug Y 

49 F NORMAL HIGH 16.275 Drug Y 

 The above table is an illustration of a multiclass classifier, where the dataset's 

training component is utilised to create a decision tree that can be used to predict unknown 

patient classes or recommend medications to new patients. 

 Literature Survey 4.

Table 3. Tabulation of Related Works  

Ref. 

No. 
Authors Title Description 

[2] 

Swathi Agarwal, 

G.L.Anand Babu, 

and Dr.K.S.Reddy 

Classification 

Techniques in 

Data Mining -Case 

Study 

This paper focused on the data mining 

techniques that have been used to categorise 

medical data. The data mining methods utilised 

for medical data used to identify and diagnose 

various disorders affecting human health were 

discussed in this study. 

[10] 

Safae Sossi Alaoui, 

Yousef Farhaoui 

and Brahim 

Aksasse. 

Classification 

algorithms in Data 

Mining 

The use of data mining techniques to manage 

healthcare datasets has grown significantly. 

According to the stage of each condition, they 

classify patients who may have diabetes, 

hypothyroidism, or breast cancer. 

[11] 
Dr.S.Vijayarani, 

Mr.S.Dhayanand 

Data mining 

classification 

algorithms for 

kidney disease 

prediction. 

The primary goal of this project was to use 

classification techniques like Naive Bayes and 

Support Vector Machine to predict kidney 

disorders. 

[12] 

N. Chandra Sekhar 

Reddy, K. Sai 

Prasad and A. 

Mounika. 

Classification of 

Algorithms on 

Data mining: A 

Study 

This paper provided a detailed analysis of the 

benefits and drawbacks of several classification 

algorithms. 

[13] Archit Verma 

Study and 

evaluation of 

Classification 

Algorithms in data 

mining 

The classification method is also known as the 

supervised learning method. In order to place a 

data instance into one of the specified classes, 

classification was used to predict the categorical 

class label of the data instance. 

[14] 

Parneet Kaura, 

Manpreet Singhb, 

and Gurpreet 

Singh Josanc 

Classification and 

prediction based 

data mining 

algorithms to 

This paper  focused on identifying students who 

are slow learners and showing them so, using a 

predictive data mining model with 

classification-based algorithms. Using WEKA, 
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predict slow 

learners in 

education sector 

an open source tool, real-world data from a high 

school was filtered to exclude the desired 

possible variables. 

[15] 

Saima Anwar 

Lashari , Rosziati 

Ibrahim, Norhalina 

Senan and N. S. A. 

M. Taujuddin 

Application of 

Data Mining 

Techniques for 

Medical Data 

Classification: A 

Review 

It is clear from this paper that data mining 

techniques have been used to categorize medical 

data. The data mining methods utilised for 

medical data used to identify and diagnose 

various disorders affecting human health were 

discussed in this study. 

 Methodlogy 5.

The approach used to achieve the goals in comparing a number of data mining 

classification algorithms is outlined in this section. 

1) To make the training datasets precise. 

2) To choose the appropriate open source application for the task. 

3) To assess the models produced by a few methodologies. 

4) To evaluate the effectiveness of each strategy. 

 

Figure 2. Methodology of Research 

Although the WEKA tool offers a wide variety of categorization methods, only three 

have been chosen for this article. In data mining research fields, classification algorithms 

received a lot of attention [5]. To group data into distinct classifications, classification 

procedures must be analysed. 

5.1  J48 

The J48 algorithm is used to classify various applications and get accurate 

classification results. The J48 algorithm is one of the best machine learning algorithms for 

categorically and continuously examining data. For example, when used for that purpose, it 

takes up more storage space and reduces the performance and accuracy of medical data 
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classification. The proposed method is to measure the improved performance and yield 

higher accuracy rates. 

5.1.1 Advantages of J48 

 J48 is easy to train.  

 J48 is efficient. 

 J48 has been included in many winning packages.  

Some specific uses included are classification in soybean disease and web search. 

5.2  Naive Bayes 

It is an easy probabilistic classifier that determines a set of possibilities by adding 

values from the given different datasets and counting invariants [7]. This approach can be 

used in machine learning to infer new data or test data based on "Bayesian" theory [8]. 

The WEKA tool uses this algorithm and applies it. Using supervised discretization to 

change numeric characteristics into regular attributes, this tool employs an estimator for 

numeric attributes and offers the option to perform the aforementioned algorithm [9]. 

5.2.1 Advantages 

 Fast training (simple scan) 

 Sort quickly 

 Insensitive to irrelevant features 

 Handle real and discrete data 

 Properly handle streaming data 

5.2.2 Disadvantages 

 It assumes functional independence 

5.3  K-Nearest-Neighbor algorithm 

All existing cases and categories simply provide a measure of similarity. It is useful 

for statistical analysis and pattern recognition. KNN is a non-parametric lagged learning 

algorithm. If the method is non-parametric, it means that it makes no assumptions about the 

underlying data distribution [6]. KNN is a lagging algorithm. This indicates that the training 

dataset is not used to perform the generalization. 
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The following are some benefits of KNN 

 The algorithm's accuracy won't be impacted by the smooth addition of the new data. 

 Implementation is quite simple. 

KNN has a number of drawbacks, including the following 

 Features must be scaled before being applied to any dataset; else, incorrect predictions 

will be generated. 

 Does not perform well with large datasets since it is very expensive to calculate the 

distance between each new point and each old point in large datasets, which degrades 

the algorithm's speed. 

 Sensitive to missing numbers, noisy data, and outliers. 

 

Figure 3. Flowchart of the Proposed Methodology  

The above flow chart explains the applying of different classification algorithms 

(KNN, Naïve Bayes, and J48) on the drug dataset and then under the rule generation, the 

Supervised Discretization must be selected. 
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 Experimental  Results 6.

 This investigation examines the effectiveness of several classification algorithms on 

drug dataset. 

 Drug record classifiers are compared based on the following criteria: accuracy, 

correctly classified instances, incorrectly classified instances, error rate, and execution 

time.  

 Each algorithm's models are created using one of two primary techniques.  

 10-fold cross-validation (66% of the dataset is utilised for training, 34% for testing, 

and 9 folds and 1 fold on the training set are used for testing).  

 Using a 10-fold cross-validation test bed, the figures are shown to compare several 

drug record classifiers. 

6.1  J48 

 

Figure 4. Outcome of J48 algorithm 

6.1.1 Analysis using J48 Algorithm  

WEKA's standard settings are used for the initial analysis of this dataset. Choosing 

"Use training" set with a 66% training set and various test options allows for classification, 



ANALYSIS OF CLASSIFICATION ALGORITHMS IN DRUG CLASSIFICATION USING WEKA DATA MINING TOOL 

ISSN: 2582-4104  254 

with 80% of the data being used for training and the remaining 20% being utilised for testing. 

The J48 method is shown in this table for two different parameters. 

Table 4. J48 Algorithm table 

 Default parameter   Supervised descretize   

Correct instance   193   96.5% 198   99%   

Wrong instance   7   3.5%   2   1%   

Total instance   200   100%   200   100%   

According to the above table, 193 of the 200 examples are correctly classified, while 

7 are wrongly labelled. By switching the parameters to "supervised discretization," the final 

analysis is carried out. Instances that are correctly classified are changed to 198, while 

instances that are mistakenly categorised are changed to 2. 

6.2  Naïve Bayes 

 

Figure 5. Outcome of Naïve Bayes algorithm 

6.2.1 Analysis using Naive Bayes Algorithm 

WEKA's standard settings are used for the initial analysis of this dataset. Choosing 

"Use training" set with a 66% training set and various test options allows for classification, 
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with 80% of the data being used for training and the remaining 20% being utilised for testing. 

The Naïve Bayes method is shown in this table for two different parameters. 

Table 5. Naïve Bayes Algorithm table 

 Default parameter   Supervised descretize   

Correct instance   198  96.5%   200   99%   

Wrong instance   2 3.5%   0   1%   

Total instance   200   100%   200   100%   

   According to the above table, 198 of the 200 examples are correctly classified, 

while 2 are wrongly labelled. By switching the parameters to "supervised discretization," the 

final analysis is carried out. Instances that are correctly classified are changed to 200, while 

instances that are mistakenly categorised are changed to zero. 

6.3  K-Nearest Neighbor 

 

Figure 6. Outcome of KNN algorithm 

6.3.1 Analysis using KNN Algorithm 

WEKA's standard settings are used for the initial analysis of this dataset. Choosing 

"Use training" set with a 66% training set and various test options allows for classification, 

with 80% of the data being used for training and the remaining 20% being utilised for testing. 

The KNN method is shown in this table for two different parameters. 
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Table 6. KNN Algorithm Table 

 Default parameter   Supervised descretize   

Correct instance   174 96.5%   200   99%   

Wrong instance   26 3.5%   0   1%   

Total instance   200   100%   200   100%   

According to the above table, 174 of the 200 examples are correctly classified, while 

26 are wrongly labelled. By switching the parameters to "supervised discretization," the final 

analysis is carried out. Instances that are correctly classified are changed to 200, while 

instances that are mistakenly categorised are changed to zero. 

 Evaluation of Errors of the Methods 7.

The following errors are evaluated:    

• Kappa statistics: It estimates the degree of agreement between observers when 

categorising qualitatively. 

• Mean Absolute Error: The mean of the absolute differences between predictions and 

actual observations is known as the mean absolute error. 

• Mean Squared Error: The mean squared deviation between the forecast and the actual 

observation is the mean squared error. 

• Relative square root error.  

• Absolute relative error. 

Table 7. Evaluation of errors of the methods 

Method 
Kappa 

statistic 

Mean 

absolute 

error 

Mean 

squared 

error 

Relative 

absolute 

error 

Relative 

squared 

error 

J48 0.9856 0.004 0.0632 1.4343 16.9673 

Naïve bayes 0.9491 0.0689 0.1437 24.6937 38.5477 

KNN 0.9491 0.0689 0.1437 24.6937 38.5477 

The above table explains the evaluation of error of the methods like Kappa statistics, 

Mean Absolute Error, Mean Squared Error, Relative absolute error and Relative squared error 

for J48, Naïve Bayes and KNN. 
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 Results 8.

The test option is 10-fold cross-validation. Comparing all the three algorithms shows 

that the J48 algorithm is more accurate.  

Table 8. Comparison of classifiers for Drug dataset using cross validation testing bed  

Classifier J48 Naïve Bayes KNN 

Testing Bed Cross Validation Cross Validation Cross Validation 

Applications 

Emotion recognition, 

Verbal column 

pathologies. 

Text classification, 

Spam filtering, Online 

Application, Hybrid 

recommender system. 

Agriculture, finance, 

medicine, face 

identification, 

Recommendation 

system like Amazon, 

Netflix, etc. 

Accuracy 99% 96.5% 87% 

 

Figure 7. Graphical representation of different classification algorithms’ accuracy using 

cross validation method 

 

Figure 8. Correctly and Incorrectly classified instances in case of Cross Validation 

The above table shows the comparison of classifiers for the drug dataset using cross 

validation testing bed, which explains some applications related to that algorithms, and it 
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shows the accuracy results for the J48, Naive Bayes, and KNN algorithms. The above 

graphical representations tells about the different classification algorithms’ accuracy, 

correctly and incorrectly classified instances by using the cross validation method. 

 Conclusion 9.

The dataset is analysed by utilizing the WEKA tool's standard parameters. A training 

set of 66% is used for classification, followed by a variety of testing choices employing 80% 

of the data for training and 20% for testing. It displays both correctly and incorrectly 

classified examples. Changing the parameters to Supervised Discretization completes the 

final analysis. The accuracy has increased by this adjustment. This establishes J48 as a simple 

classification technique for creating decision trees. In experiments, the WEKA tool produced 

effective results using drug datasets. The results from KNN and Naive Bayesian classifiers 

are similarly promising. The study's experimental findings reveal that J48 has a better level of 

classification accuracy than the other two methods. 
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