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Abstract

The rapid development of internet technology has facilitated the dissemination of information within the community through various news
media. However, this convenience has also fueled the widespread dissemination of unverified fake news (hoaxes), potentially causing
social unrest, undermining the credibility of information, and manipulating public opinion. Therefore, a computing system capable of
automatically filtering and categorizing news is needed to help readers distinguish between facts and hoaxes. This study aims to develop
an automatic classification model to identify hoax news using the K-Nearest Neighbor (KNN) method and measure its accuracy.

This study uses the Euclidean Distance approach with a value of k = 3. This study uses 2,000 news data that have been collected and
verified through official fact-checking sites. The data was divided using the train-test split method with a ratio of 80:20 to obtain 1,600
training data and 400 testing data . Based on the results of the confusion matrix test at a value of K = 3, the True Positive (TP) value was
104, False Positive (FP) was 0, False Negative (FN) was 95, and True Negative (TN) was 201. The model performance evaluation showed
a precision value of 100%, recall of 52.26%, and accuracy of 76.25%. These results indicate that the K-NN method is able to classify news
well and has a high level of precision, although the model's ability to detect all hoax news ( recall ) still needs to be improved in further
research. This research is expected to contribute as a technology-based tool ( decision support system ) for the public and academics in
monitoring, filtering, and tackling the spread of fake news in digital media.

Keywords: Hoaks, Berita, K-Nearest Neighbor (KNN), Text Mining, Euclidean Distance

1. Introduction

The internet is considered a form of technological advancement that has now become a human necessity, having penetrated the cultural
landscape of society, from lifestyle and education to research and research, to the commercial sphere. One of the benefits of the internet is
its rapid growth in availability and ease of use by all groups, anywhere and at any time. News is often presented to third parties or groups
of people through print media, online platforms, or word of mouth. The dissemination of this information is unfiltered, and anyone can
spread unclear news, even containing hoaxes known as "fake news." Unclear news and hoaxes can cause public unrest, especially if the
content circulated is sensitive to human life. [1] .

A hoax is news and substance that can deviate from someone's acceptance by spreading false news as valid. It can damage image and
credibility and influence many people. Hoaxes are often misleading news because they lack reliable sources and clear indications. [2] .
Hoax news has been planned for publication by certain individuals for their own benefit. Currently, hoaxes can spread widely via the
internet. The rapid development of telecommunications has given rise to the circulation of news on the internet that cannot be handled, for
example, such as information about documents containing hoaxes . Therefore, efforts that can be realized immediately and can be
understood by the recipient of the news are to group the news according to the category of hoax news or not. The purpose of this grouping
is to calculate the level of a target whose class and characteristics are not found. To facilitate the classification of a news, as a first stage,
researchers will test the classification of news titles by using K -Nearest Neighbor. [3] .

The K-Nearest Neighbor algorithm is a supervised learning algorithm. [4] . K-Nearest Neighbor (KNN) is one of the classification methods
commonly used in data mining, with the advantage of executing data and shorter time, which is very useful for executing the distribution
of news whose contents are unclear, even news that contains hoax elements. The application of the KNN algorithm was found in a number
of studies that have been conducted, namely by Siti Ernawati and Risa Wati regarding sentiment analysis of travel agent reviews using the
K-Nearest Neighbor algorithm , which obtained accuracy with results reaching 87.00%. [5] . From the results of another study by Pratama
Dwi Nugraha et al regarding sentiment analysis of travel agent reviews using the K-Nearest Neighbor algorithm and Information Gain


https://ioinformatic.org/
https://issn.perpusnas.go.id/terbit/detail/20211008340993531
mailto:putri.20170098@mhs.unimal.ac.id
mailto:bustami@unimal.ac.id
mailto:wahyu.fuadi@unimal.ac.id
mailto:wahyu.fuadi@unimal.ac.id

574 Journal of Artificial Intelligence and Engineering Applications

feature selection , it shows that the K-Nearest Neighbor algorithm without Information Gain feature selection for all training documents
using various parameters has a high level of accuracy of 93.94438%.

Based on the explanation above, it is known that classification using the KNN algorithm provides high accuracy and performance yet is
simple. Therefore, the K-Nearest Neighbor (KNN) algorithm will be applied in this study to classify hoax news headlines . The goal is to
determine the performance level of the KNN algorithm in classifying hoax news headlines in Indonesian. This is expected to help news
readers distinguish between hoax news and facts.

2. Research methods

This research uses a quantitative approach with text mining and classification methods using the K-Nearest Neighbor (KNN) algorithm.
The research steps in analyzing hoax news using the K-Nearest Neighbor (KNN) method include:

1. Data collection
The authors collected online comment data from credible news media and fact-checking websites (indicated to be hoaxes). This process
was carried out carefully to ensure the data obtained was relevant, valid, and worthy of analysis and classification using the K-Nearest
Neighbor (KNN) method.

2. Data analysis
The analysis was conducted in a structured manner using historical or real-time data from social media to generate evidence-based
insights . To test the system, the authors compared the results of the system analysis with manual calculations to achieve the appropriate
level of accuracy.

3. System Design
The system design was conducted to illustrate the system's workflow in analyzing and classifying hoax news. The system was designed
to accept input in the form of news text, then process it through preprocessing , feature extraction using TF-IDF, and classification
using the K-Nearest Neighbor (KNN) method . The final output of the system is a decision on whether the news is a hoax or valid news,
which is used as the basis for research analysis.

4. System Implementation
The implementation phase is the process of translating the entire system design and methods into a concrete, functional application or
program. In this study, implementation was carried out by integrating the K-Nearest Neighbor (KNN) algorithm into the
program/system, then inputting the collected news text data into the program. Through this phase, the system will execute the data
processing and classification (hoax/fact) in a structured manner, resulting in a fully functional system ready for accuracy testing.

2.1. System schematic
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Fig. 1 : System schematic

The system scheme of the hoax news classification process using the K-Nearest Neighbor (KNN) algorithm is as follows:

1. Start

The process begins with the system receiving input data.
2. News data input

News data is entered into the system for further processing.
3. Pre-Processing
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The data that has been entered will go through a pre-processing stage, which usually includes data cleaning, removing unimportant
words ( stop words ), text normalization, and tokenization. [6] .

4. TF-IDF word weighting
After pre-processing, word weighting is carried out using the Term Frequency - Inverse Document Frequency (TF-IDF) method to
determine the level of importance of each word in the document. [7] .

5. Calculation with the K-Nearest Neighbor (KNN) algorithm
The test data and training data will be calculated using the K-Nearest Neighbor (KNN) algorithm based on the proximity between data
in the feature space to determine the classification based on its nearest neighbors. [8] .

6. News classification results
The system produces output based on the classification results of the algorithm used.

7. Finished
The system process is completed after producing the classification output.

This scheme illustrates the process of text analysis and classification with a combination of two machine learning algorithms commonly
used in Natural Language Processing (NLP ).

2.1. Use case diagram

Use case d diagram is a Unified Modeling Language model diagram used to describe an interaction between a user and the system being
designed [9] .

The use case diagram for this research can be seen in Figure 2. This system allows users to input news, process the classification, and view
the results. As the news classification process progresses, the system automatically calculates data similarity using the K - NN process .
Euclidean Distance until it successfully determines the hoax / fact class as the final result for the user.
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|
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Menentukan Kelas Hoax / Fakia

Fig. 2 : Use Case Diagram

3. Results and Discussion

This section presents the results of testing the K-Nearest Neighbor (K-NN) method in classifying news into two categories, namely Hoax
and Fact. The dataset used in this study is a collection of news obtained from the News Media portal and verified using references from
fact-checking sites such as TurnBackHoax and other verification sources. The total dataset used is 1600 training data and 400 testing data
that have gone through a text preprocessing process, including: case folding , tokenizing , stopword removal , and stemming to ensure that
the data is ready to be used in the classification process.

The dataset used in this study has several criteria and sub-criteria within each criterion. To facilitate calculations, each sub-criterion value
was weighted.

Table 1: Criteria Data

Criteria Code | Criteria
X1 Clarity of news sources
X2 Validity of News Content
X3 Sensational Title
X4 Content Not in Accordance with Facts
X5 Types of distribution media
X6 Clarity of time of incident

X7 Author credibility
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X8 The presence of clickbait elements

X9 Conformity to official facts

3.1. Manual calculation of K-NN

The classification process using the K-Nearest Neighbor (K-NN) algorithm consists of two steps: training and testing. In the training stage,
K-NN utilizing sample data Which includes variables and classes The target is taken from the number of classification classes as input.
Meanwhile, in the testing phase, K-NN uses the distance calculation value for the attributes of each test data against all attributes in the
training data using the Euclidean distance formula. [10] . The results of the distance calculation will be compared and sorted based on the
smallest Euclidean distance ( ascending ). Then the top data is grouped according to the number of specified parameter values k. After
that, a number of values of k nearest neighbors are generated, where the classification of the newly obtained test data is based on the
majority of classes in the k nearest neighbors.

The following are the stages of working on the K-NN algorithm:

1. Determining the value of k, in solving this case the value of k=3 is determined.
2. Calculate the distance between test data (data to be classified) and all training data using the Euclidean Distance approach .

Table 2: Euclidean Distance
Euclidean Distance

di=V(1-1)2+(1-1)2+(1-1)2+(1-1) 2+ (1-1)2+(1-1)2+(1-1)
24+ (1-1)2+(1-1)?

di=VO0+ 0+0+ 0+ 0+0 + 0+0+0

d1=0

d2=V2-1)2+(2)-1)2+(2)-1)2+(2-1)2
d:=V(1+1+1+1+1+1+1+1+1)

d2=\/4

d2=2
d3=V2-1)2+(2-2)2+(2-1)2+(2-1)?

No.;=V1+0+1+1)
No.; =3

No. ; = 1.73205
di=V2-1)2+(1-1)2+(2-1)2+@2-1)?
di=V(1+1+1+ 1)

d4=\/4

d4=2

ds=VQ2 -1 +(2-22+(2-1)*+(@2 - 1)
ds=V1+0+1+1

d5=\/3

ds =1,73205

Table 2. above is an example of a manual calculation of the Euclidean distance from test data 1 to 5 training data sets. Repeat the same
method to calculate the distance to all remaining training data sets, resulting in the following distance calculation results:

Table 3: Results Calculation Distance Euclidean Distance

No | Distance ‘ Classification
1 0 Hoax
2 0 Hoax
3 0 Hoax
8 3 Fact
15 2,828 Fact
16 2,828 Fact
28 1 Hoax

3. Sort the results of the distance calculation from the smallest to the largest distance ( ascending ).
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4. Create data groups as many as the previously determined k values.
5. Select the most dominant category or the one that appears the most as a result of the classification.

3.2. System testing

System testing was carried out using several evaluation methods, namely train-test split, cross validation, confusion matrix, and
visualization of accuracy comparison.

3.2.1. Train-test split accuracy results

The test used a train-test split with a total of 2,000 data sets, divided into 80% training data (1,600 data sets) and 20% testing data (400
data sets). Based on the test results on the 400 test data sets, the K-Nearest Neighbor (KNN) model achieved an accuracy of 0.7625, or
76.25%. This value indicates that the model is capable of classifying hoax and non-hoax news with an accuracy rate of 76.25% on data not
used during the training process.

3.2.2. Cross Validation Accuracy

The image below shows the accuracy results for each fold in the cross validation process.

Cross Validation Accuracy per Fold (KNN)
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Fig. 3: Cross Validation Accuracy per Fold (KNN)

Testing using 5-Fold Cross Validation resulted in an accuracy of 88% on Fold 1, 99% on Fold 2, and 100% on Folds 3, 4, and 5. This
achievement resulted in an average accuracy of 97.4%, which indicates that the model has excellent and consistent performance in
distinguishing between hoax and factual news based on TF-IDF text features.

3.2.3. Confusion matrix
The results of the confusion matrix test on the test data are shown in the following image:

Confusion Matrix - KNN Hoax Detection
- 200

- 175

- 125

- 100

True Label

- 75

- 50

- 25

Predicted Label

Fig. 4: Confusion Matrix-KNN Detection

Confusion matrix evaluation on 400 test data sets showed that the K-NN model successfully predicted 201 factual news items and 104
hoax news items correctly, with an accuracy of 76.25%, a precision of 67.91%, a recall of 100%, and an F'I-score of 80.89%. The perfect
recall rate demonstrates the model's superiority in identifying all factual news items without error. However, hoax news detection still
needs to be optimized as 95 hoax items were incorrectly classified as factual news items.
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3.3. Implementation

1. Home page
For can login to system, admin must fill in username And password match with Which stored in database.
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Fig. 5: Home Page

2. System information page
This page displays information about the system.
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Fig. 7: System Information Page

3. Dataset page
This page displays the research dataset of the hoax news detection system.
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Fig. 8: Dataset Page
4. How it works page
This page displays the process flow of the hoax news detection system using K-NN.
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Fig. 9: How It Works Page

5. Evaluation data page
The following page displays the results of the performance evaluation of the K-Nearest Neighbor (K-NN) algorithm on the hoax news

detection system.
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Fig. 10: Evaluation Data Page

6. System detection page
This page shows how the hoax news detection system works.
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4.

Fig. 11: System Detection Page
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Fig. 12: System Detection Page
Conclusion

The conclusions that can be drawn from the results of this research are as follows:

1.

This hoax news classification system was created using the K-Nearest Neighbor (K-NN) method and uses 9 criteria, namely clarity of
news sources, validation of news content, sensational titles, content that does not match the facts, type of distribution media, clarity of
time of incident, credibility of the author, presence of clickbait elements, conformity with official facts.

The output results from the system are in the form of a classification of “Hoax” and “Not Hoax/Fact” news data.

This study uses the K-Nearest Neighbor (KNN) method with the Euclidean Distance approach and a parameter value of k = 3. The total
dataset used in this study is 2,000 news data that have been collected and verified using references from official fact-checking sites.
The dataset consists of hoax news and non-hoax/fact news, then divided using the train-test split method with a ratio of 80:20, resulting
in 1,600 data as training data and 400 data as testing data. Training data is used to build a classification model, while testing data is
used to evaluate model performance based on accuracy , precision , and recall values . Before the training and testing process is carried
out, all data first goes through a preprocessing stage which includes case folding , tokenizing , stopword removal , and stemming to
produce cleaner data and is ready to be used in the classification process.
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