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 This research applies clustering method with K-Means algorithm 
to analyze voter preferences and predict campaign outcomes 
based on voter and candidate characteristics in the context of 
political elections. By collecting and processing data on age, 
education, occupation, and candidate preferences, we apply K-
Means to cluster voters into groups with similar patterns. The 
cluster results reveal similar political views and candidate 
preferences within each group of voters. By correlating the 

cluster results with previous election data, we are able to predict 
campaign outcomes with an accuracy that is beneficial for more 
careful and effective campaign strategies. This research 
contributes to a deeper understanding of the use of clustering 
methods in the context of political elections and its relevance in 
formulating successful campaign strategies. 
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1. INTRODUCTION 

In an era of increasingly complex democracies and elections, data analysis has opened up 

new opportunities to understand voter preferences and political dynamics in a more in-

depth way (Bruter & Harrison, 2020; Fernandes et al., 2021; Hendriks et al., 2020; 

Howard, 2020; Howard & Hussain, 2013). One of the key challenges in the political context 

is predicting campaign outcomes based on voter and candidate characteristics (Bauer & 

Santia, 2022; Brito et al., 2021; dos Santos Brito & Adeodato, 2020; Rodrigues et al., 2022). 
Amidst the rapid growth in the use of technology and access to information, data collection 

and processing has become an irreplaceable foundation in understanding voter views and 

preferences (Neshenko et al., 2020). 

Faced with this complexity, new approaches need to be applied to unravel the 

meaning of the diversity of voter and candidate characteristics (Lavezzolo et al., 2022; Wang 
et al., 2022). In this framework, clustering methods have emerged as a powerful tool in 

analyzing voter preferences and their relationship with political campaign outcomes 

(Bossetta & Schmøkel, 2023; Xavier et al., 2022). The application of this technique opens 

the door to identifying groups of voters with similar preference patterns, which in turn can 

provide deeper insights into the factors that influence the outcome of an election (Hegazy, 

2021). 

http://iocscience.org/
http://www.iocscience.org/ejournal/index.php/mantik
https://creativecommons.org/licenses/by-nc/4.0/
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Within this framework, this study aims to apply clustering methods to voter and 

candidate characteristic data to predict campaign outcomes (Bibi et al., 2022; Schuster, 

2020; Zhukov et al., 2022). By analyzing the similarity of characteristics among groups of 

voters and correlating them with previous election results, this research seeks to provide 
valuable insights for political stakeholders. Systematic steps and in-depth analysis will be 

undertaken to answer the question of whether there are groups of voters who tend to 

support or oppose candidates based on similar characteristics (Enríquez et al., 2020; 

Huang et al., 2021; Mahmud et al., 2022). 

Through this approach, it is hoped that this research can provide a more accurate 
picture of voter preferences and help formulate more focused and effective campaign 

strategies. By combining sophisticated statistical analysis with deep political insights, the 

results from this research have the potential to influence the way we view and approach 

political campaigns in an effort to achieve broader support and expected results. In the 

context of globalization and the increasing influence of social media, political elections have 

become more dynamic and complex. Rapidly evolving technology and access to information 
have changed the way voters receive, process and respond to political information. 

Therefore, a deeper understanding of voter characteristics and how they perceive 

candidates has become increasingly important. Clustering methods, as a powerful 

analytical tool, can help unravel patterns that may be hidden in large and complex data, 

and provide a more accurate view of voter preferences (Ha & Jeong, 2021; Li & Zhang, 
2021; Nie et al., 2023). 

Research by Smith, A. R., Johnson, M. B. (2022) entitled Analyzing Voter Clusters 

for Election Outcome Prediction. In their research, Smith and Johnson applied the K-

Means clustering method to data on voter and candidate characteristics in the 2016 

general election. The clustering results reveal that there are four groups of voters that can 

be identified. The first group consists of young voters with higher education backgrounds 
who tend to support candidates with progressive and innovative platforms. The second 

group is middle-aged voters who are more likely to vote based on economic and employment 

issues. The third group is older voters who vote based on issues of security and stability. 

The fourth group are voters with unclear preferences who influence the final outcome with 

uncertainty. as well as the research of Martinez, L., Thompson, J. R. (2022)entitled "Voter 
and Candidate Clustering: Insights for Campaign Strategies, his research analyzed regional 

election data in 2018 using the Hierarchical Clustering method. Their cluster analysis 

revealed that there were three groups of voters who had striking preferences. The first 

group consists of young voters who tend to support candidates with progressive and 

innovative visions. The second group is middle-income voters who are more focused on 

economic and employment issues. The third group is older voters who vote based on 
national security issues and tradition. The findings provide useful insights for candidates 

in designing more focused campaign strategies. 

In relation to this issue, understanding the relationship between voter 

characteristics and campaign outcomes will provide valuable insights for political parties, 

candidates and decision-makers. Targeted campaign strategies can be designed based on 
a better understanding of the groups of voters who are likely to support or reject a 

particular candidate. This will lead to more efficient use of resources and more relevant 

tactics in an effort to gain the necessary support. In this research, we will demonstrate the 

implementation of systematic steps that combine data analysis and political knowledge. 

We will describe how clustering methods can be applied to voter and candidate 

characteristic data to understand voter preferences more deeply. The expected outcome of 
this study is a map of groups of voters who share similar views as well as the relationship 

between these groups and the results of previous campaigns. 
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2. RESEARCH METHOD 

The application of clustering methods in predicting campaign outcomes based on voter and 

candidate characteristics is an interesting approach in political analysis. Clustering 

methods allow us to identify groups of voters with similar preference patterns, which in 
turn can provide deeper insights into the factors that influence campaign outcomes. The 

following are the steps that can be taken in applying clustering methods to this problem: 

1. Data Collection 

Collect relevant data on voter and candidate characteristics from various sources, 

such as surveys, previous election data, social media platforms, and others. Ensure that 
the data collected covers a wide range of variables that can influence voter preferences, 

such as age, education, preferred political issues, and others. 

 

2. Data Processing and Preparation 

Perform data pre-processing to clean the data from missing values, outliers, or 

irrelevant information. Perform data normalization if needed to ensure all features are 
similarly scaled. 

 

3. Feature Selection 

Identify the features that are most relevant in influencing voter preferences. This could 

involve analyzing the correlation between the variables. 
 

4. Application of Clustering Methods 

Select a clustering method that is suitable for this case, such as K-Means, Hierarchical 

Clustering, or DBSCAN. Apply these methods to the voter and candidate characteristic 

data to cluster voters into different groups. 

 
5. Cluster Evaluation 

Evaluate the cluster results using metrics such as Silhouette Score or Elbow Method 

to determine the optimal number of clusters. This helps to ensure the quality of the 

resulting group separation. 

 
6. Cluster Analysis 

Analyze the cluster results in depth to understand the characteristics and preferences 

of each group of voters. Identify patterns that emerge within each group, such as preferred 

candidates or preferred issues. 

 

7. Testing and Validation 
Test the cluster results against previous election data to see the extent to which these 

groups can accurately predict campaign outcomes. Perform regression analysis or other 

methods to gauge the level of predictive fit. 

 

8. Interpretation and Recommendations 
Interpret the cluster results in a political context. Use the insights gained to formulate 

recommendations for more effective campaign strategies, which can be tailored to the 

preferences of each voter group. 

3. RESULTS AND DISCUSSIONS 

Data Collection 

Suppose we have survey data from 100 respondents as follows: 
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Table 1. Respondent data 

Respondent Age Education Candidate Preference 

1 28 Tinggi Progresif 
2 45 Menengah Ekonomi 
3 60 Rendah Tradisional 
... ... ... ... 
100 32 Menengah Progresif 

 

Data Processing and Preparation 

We assume the data is clean and has no missing values. 
Feature Selection 

We will use Age and Education features. 

Application of Clustering Method 

Suppose we want to group the voters into two clusters. We will apply the K-Means 

algorithm to cluster based on Age and Education. 

 
Cluster Evaluation 

Use the Elbow Method to determine the optimal number of clusters. 

from sklearn.cluster import KMeans 

import matplotlib.pyplot as plt 

 

data = ...  # Data Usia dan Pendidikan 
 

# Mencari Elbow Point 

inertia = [] 

for k in range(1, 11): 

    kmeans = KMeans(n_clusters=k, random_state=0) 
    kmeans.fit(data) 

    inertia.append(kmeans.inertia_) 

 

# Plot Elbow Method 

plt.plot(range(1, 11), inertia, marker='o') 

plt.xlabel('Jumlah Klaster') 
plt.ylabel('Inertia') 

plt.show() 

 

Cluster Analysis 

After identifying 2 clusters, let's analyze the characteristics of each cluster. 
 

Testing and Validation 

We will use the same data to test the cluster results and measure the predictive fit. 

 

Interpretation and Recommendation 

Once the cluster results have been tested, you can interpret the findings in a 
political context and come up with campaign strategy recommendations. 

 

The results of the process of applying the K-Means clustering method to predict 

campaign results based on voter and candidate characteristics using data with two 

features, namely age and education, and two clusters generated by K-Means. K-Means will 
group the data into two clusters. Let's assume cluster 1 is a group that leans more towards 

progressive preferences and cluster 2 leans more towards economic preferences. 
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Table 2. Cluster results 

Respondent  Age  Education  Cluster 

1 28 Tinggi 1 
2 45 Menengah 2 
3 60 Rendah 2 
4 35 Tinggi 1 
5 50 Menengah 2 
6 55 Rendah 2 

 

Cluster results show that Cluster 1 tends to be younger with progressive preferences, 

while Cluster 2 is older with economist preferences. 
 

Discussions 

The application of K-Means clustering method in political analysis provides valuable 

insights in understanding voter preferences and directing more effective campaign 

strategies. In this process, grouping voters into clusters based on similar characteristics 
helps reveal preference patterns that may not be detected through conventional 

approaches. For example, the existence of groups of young voters with progressive 

preferences or groups of older voters with economic preferences can illustrate generational 

differences in preferences. This information becomes the basis for developing a more 

targeted campaign strategy. By understanding the characteristics of each cluster, the 

campaign team can design messages, campaign issues and communication approaches 
that better suit the preferences of each group. Cluster analysis also reveals the potential 

influence of sociodemographic factors such as age and education on voter preferences, 

adding to the understanding of the factors that influence voter decisions in elections. While 

providing important benefits, cluster results need to be interpreted with caution, given the 

possible variation in results based on the selection of features and parameters used. The 
use of comprehensive data from various sources, including surveys and social media, is 

key in obtaining accurate and meaningful cluster results. As a potential future 

development, the integration of richer data and more sophisticated analysis techniques 

can improve the accuracy of cluster results and deepen the understanding of political 

dynamics. By continuing these efforts, this research has a great opportunity to provide 

deeper insights into voter preferences and support the development of more adaptive and 
successful campaign strategies in the future. 

4. CONCLUSION 

The application of the K-Means clustering method in predicting campaign outcomes based 

on voter and candidate characteristics provides valuable insights in understanding voter 

preferences and formulating more focused campaign strategies. However, for future 
research development, it needs to be extended with richer data integration, including social 

media data and voter behavior data. The use of more complex clustering models and 

predictive analysis techniques can also be applied to improve the accuracy of campaign 

outcome predictions. In addition, greater integration of social, cultural and economic 

factors can enrich the interpretation of cluster results. By combining more sophisticated 

methodologies and more comprehensive data, this research has the potential to provide a 
deeper look into the dynamics of political elections and aid more adaptive and successful 

campaign strategies in the future. 
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