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ABSTRAK

MEMPREDIKSI PEMILU PRESIDEN DI INDONESIA
MENGGUNAKAN MACHINE LEARNING BERDASARKAN
PERFORMA MEDIA SOSIAL KANDIDAT

Oleh
Putu Sukma Dharmalaksana Dhada
NIM: 20210130038
(Program Studi Magister Informatika)

Indonesia memasuki tahun politik 2024 yang mana akan melaksanakan kompetisi
politik berskala besar untuk pertama kalinya karena Pemilu 2024 adalah pertama
kalinya Pemilu serentak dilaksanakan di Indonesia. Oleh karena itu, penting untuk
memprediksi Pemilu agar negara dapat mengantisipasi kondisi keamanan dan
ekonomi pasca Pemilu. Sampai saat ini di Indonesia, alat prediksi pemilu yang
banyak digunakan adalah polling/survei. Padahal, polling memiliki kekurangan
seperti membutuhkan waktu yang panjang, tidak mencakup seluruh demografi dan
memerlukan biaya yang besar. Untuk menjawab kekurangan dari polling tersebut,
penulis mengusulkan penggunaan machine learning untuk memproses data-data
media sosial untuk memprediksi Pemilu Presiden di Indonesia tahun 2024.
Algoritma machine learning yang digunakan yaitu SVR, dimana pada beberapa
penelitian berhasil mendapat nilai MAE, MSE dan MAPE yang lebih baik dari pada
Linear Regresion. Lebih dari 6.000 posting dikumpulkan langsung dari official
profile media sosial (Facebook, Instagram dan Twitter) para kandidat dan diproses
bersama dengan 28 hasil polling elektabilitas dari lembaga survei yang telah
ditentukan sebagai variabel target. Hasilnya menunjukkan bahwa tingkat akurasi
yang tinggi dapat dicapai dalam memprediksi perolehan elektabilitas para kandidat,
ditunjukkan dengan nilai MAE, MSE dan MAPE yang kompetitif atau lebih baik
dibandingkan polling yang dilakukan lembaga survei. Penggunaan Principal
Component Analysis atau PCA pada tahap data preparation menjadi pembeda
dalam penelitian ini karena memberikan akurasi yang jauh lebih baik dibandingkan
pemodelan machine learning tanpa PCA.

Kata kunci: pemilu, prediksi, regresi, machine learning.



ABSTRACT

PREDICTING PRESIDENTIAL ELECTIONS IN INDONESIA
USING MACHINE LEARNING BASED ON CANDIDATE
SOCIAL MEDIA PERFORMANCE

By
Putu Sukma Dharmalaksana Dhada
NIM: 20210130038

(Master’s Program in Informatics)

Entering the political year of 2024, Indonesia will conduct its first large-scale
political competition because the 2024 Election is the inaugural simultaneous
election in the country. Hence, predicting the election is crucial for anticipating
post-election security and economic conditions. Currently, polls/surveys are widely
used in Indonesia for election prediction, despite their drawbacks, such as lengthy
timelines, incomplete demographic coverage, and high costs. To address these
limitations, the author proposes the use of machine learning to process social media
data to predict the 2024 Indonesian Presidential Election. The machine learning
algorithm employed is Support Vector Regression (SVR), which, in several studies,
has achieved better Mean Absolute Error (MAE), Mean Squared Error (MSE), and
Mean Absolute Percentage Error (MAPE) values than Linear Regression. Over
6,000 posts were collected directly from the official social media profiles
(Facebook, Instagram, and Twitter) of the candidates and processed along with the
electability poll results from 28 survey institutions as target variables. The findings
indicate that high accuracy in predicting the candidates' electability can be
achieved, demonstrated by competitive or better MAE, MSE, and MAPE values
compared to those of the survey institutions' polls. The use of Principal Component
Analysis (PCA) in the data preparation stage marks a distinction in this research,
as it provides significantly better accuracy than machine learning modeling without
PCA.

Keywords: election, prediction, regression, machine learning.
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CHAPTER | INTRODUCTION

1.1. Background Research

Predicting presidential elections has been a topic of interest for many
researchers and political analysts. The advance of machine learning and the rise of
social media have opened up new avenues for predicting election outcomes. This
research aims to explore the potential of using machine learning to predict
presidential elections in Indonesia based on the social media performance of the
candidates.

Indonesia as the world's third-largest democracy country has a vibrant
political landscape (Sukma, 2022). The country transitioned to a democratic system
in 1998, and since then, it has held six presidential elections. The first direct
presidential election was held in 2004, and the most recent one took place in 2019.
Each election has been marked by intense competition and high voter turnout,
reflecting the robustness of Indonesian democratic system.

Social media has played an increasingly significant role in these elections.
Indonesia has one of the highest rates of social media usage in the world, and
politicians have leveraged this to reach out to voters. Candidates use social media
platforms to communicate their policies, engage with voters, and respond to
criticisms. The performance of candidates on social media, including the number
of followers, likes, shares, and comments they received, can provide valuable
insights into their popularity and their public perception of them.

There have been several attempts to predict election outcomes using
machine learning. These studies have used various data sources, including opinion
polls, economic indicators, and social media data. For instance, a study conducted
on the 2016 U.S. presidential election used machine learning algorithms to analyze
Twitter data and successfully predicted the election outcome (Srinivasan et al.,
n.d.), (Joyce & Deng, 2017). However, there has been limited research on
predicting Indonesian presidential elections using machine learning and social
media data. In addition, research on election predictions in Indonesia is still focuses

on using data only from Twitter and using the sentiment analysis method. Several
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researchers revealed that using only Twitter data is not enough in predicting
elections (K. Brito et al., 2022; Gayo-Avello, 2012; Hinch, 2017).

This research could have significant implications. First, it could provide a
more accurate and timely prediction of election outcomes, which could be useful
for political analysts, policymakers, and voters. Second, it could shed light on the
role of social media in Indonesian politics, which could inform strategies for
political communication and engagement. Lastly, it could contribute to the growing
body of literature on the use of machine learning in political science.

However, this research also poses several challenges. The accuracy of
predictions could be affected by various factors, including the quality of social
media data, the appropriateness of the machine learning algorithms used, and the
volatility of public opinion. Moreover, ethical considerations, such as privacy and
fairness, need to be taken into account when using social media data for research
purposes.

In conclusion, predicting presidential elections in Indonesia using machine
learning based on candidate social media performance is a promising but
challenging research area. This study introduces an innovative method of utilizing
Machine Learning models to forecast election results. This method is centered
around the creation and application of social media data in a unique way, with a
focus on the impact of posts from official candidate profiles across the three main
social media platforms (Facebook, Twitter, and Instagram). This data was then
merged with conventional polls and used to individually train Machine Learning
models for each candidate to estimate their vote percentage. The modeling process
employed a Support Vector Regression (SVR) and a traditional linear regression
technique for baseline. Experiments were carried out in the context of the 2024
Indonesian presidential election and the results were statistically evaluated. Finally,
our proposed method was compared with the final polls before the elections and the

most recent cutting-edge research.

1.2. Problem Statement

The primary goal of this research is to establish a procedure and develop a

machine learning model that leverages the social media performance of political

14



candidates to predict election outcomes. These predictions aim to compete with the

results of conventional polling methods. Thus, the following research questions

were defined:

1.3.

1.4.

RQL. Is it possible to determine the process and develop a machine learning
model that can forecast election outcomes by analyzing the social media
performance of the candidates?

RQ2. In machine learning modeling with the SVR algorithm and candidate
social media performance data, which social media features are most

significant in predicting election results?

Research Objectives

The main objectives of this research are:

To provide more precise and imediate potential election prediction, which
in turn could be beneficial for those involved in political analysis, policy
creation, and the voting public. This is particularly important for the
stakeholders who need to anticipate potential societal disruptions when
election results are announced.

To shed light on the roles of social media in the political landscape of
Indonesia, which could provide insights for the development of political
communication and engagement strategies. This is particularly relevant for
political entities in Indonesia, such as political parties.

To contribute the development of literature on the application of machine

learning in the field of political science.

Significance of Research

This research determines the capability of machine learning algorithms to

predict the outcomes of presidential elections by analyzing data from the social

media performance of the candidates. It underscores the potential of social media

as a tool for political figures to conduct their campaigns, enhance their chances of

winning, and establish a closer connection with their electorate. These aspects can

be quantitatively assessed through the application of machine learning.
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1.5. Limitation of Problems and Assumptions

This research was conducted to predict the Indonesian presidential election
in 2024. Data was collected from January 1%, 2023 to February 5", 2024, which is
9 days before the voting date (February 14", 2024). The social media studied were

the candidates’ personal official accounts, including Instagram, Facebook and

Twitter. The candidates studied were Ganjar Pranowo, Anies Baswedan and

Prabowo Subianto (excluding accounts of their political parties, campaign teams

and others).

1.6.  Thesis Structure

The outline of this thesis is organized as follows:

Chapter I describes the background of the problem that will be discussed
in the thesis;

Chapter Il describes the literature review of the thesis;

Chapter I11 describes the methodology of the thesis;

Chapter IV determines the experiment results and discussion;

Chapter V determines the conclusion of the thesis and the future work.

16



CHAPTERYV CONCLUSIONS AND RECOMMENDATIONS

5.1. Conclusion

This research does not claim to have made the first discovery regarding
presidential election predictions, but it can overcome several shortcomings of
previous election prediction methods such as sentiment analysis and of course
traditional surveys.

The obstacles related to sampling have been tackled. Utilizing social
networks for sample collection is counterbalanced by training the models with
conventional polls. The representation issue with Twitter, being a proxy for all
platforms, is mitigated by the proposal's ability to harness data from multiple social
media sources, focusing on those most frequented by candidates and the public.
This system is also adaptable to emerging platforms. The shift in gauging social
media efficacy, from counting discussions about a candidate to assessing the
engagement and interactions with their content, means that there is less data to
gather: merely thousands of posts from a handful of candidates as opposed to
millions from the entire populace. There is no need to specify keywords for data
retrieval. Data can be gathered over an extended timeframe, like 10 months prior to
elections, and the flexibility in selecting various data window durations eliminates
arbitrary decision-making on the data collection span. Additionally, the limited data
quantity simplifies processing and reduces computational demands.

Regarding the challenges in model creation, the issue of being highly
vulnerable to volume manipulation was tackled by individually training and
forecasting each candidate's outcomes. In this manner, the model was tailored to
the unique patterns of a candidate’s followers, incorporating the activities of any

potential network of BOTSs or sponsored campaigns, if present.

5.2. Recommendations

This research combined expertise from fields such as electoral forecasting,
social media analysis, and machine learning, underscoring distinct contributions to
each domain. In the realm of electoral forecasting, vital to many democracies, we

introduced a method that supplements conventional polling techniques. As shown
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in our research, this approach can be employed for real-time predictions on days
lacking polls or integrated into established polling methodologies, utilizing both
interview and social media data. It further allows political figures and parties to
gauge their standing solely based on their social media data and preceding surveys,
offering a rapid, cost-effective way for daily prognostications.

In terms of social media research, our study explored the potential of
identifying non-linear relationships between online activities and real-world
consequences. Such insights are often challenging for social scientists due to
hurdles in accessing and managing the extensive data required. Further research
might provide insights into the utilization of social media by candidates in these
nations, the level of user engagement, and the polarization experienced during the

elections.
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