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Abstrak

Pemilihan umum tidak lepas kaitannya dengan isu partai politik. Isu tersebut dapat berupa survei hingga sentimen.
Hasil dari survei saat ini perlu dilakukan validasi mendalam terkait dengan kebenarannya. Analisis sentimen
bertujuan untuk memvalidasi akan kebenaran dari lembaga survei tersebut. Terdapat 5 partai politik yang
digunakan sebagai dataset pada penelitian ini yaitu Partai Demokrasi Indonesia Perjuangan (PDIP), Partai Gerakan
Indonesia Raya (Gerindra), Partai Golongan Karya (Golkar), Partai Kebangkitan Bangsa (PKB), dan Partai Nasional
Demokrat (Nasdem). Algoritma Gated Recurrent Unit (GRU) diimplementasikan pada penelitian ini sebagai
percobaan dalam penghitungan data. Berdasarkan hasil dari penghitungan algoritma GRU dalam menghitung
sentimen pada partai politik menghasilkan data teringgi pada akurasi 56,50%, presisi 72,76%, dan recall 100%.
Kata Kunci: Natural Language Processing, Gated Recurrent Unit, Partai Politik, Analisa Sentimen, Twitter

Abstract

General elections cannot be separated from the issue of political parties. The issue can be in the form of surveys to
sentiment. The results of the current survey need to be done in-depth validation related to the truth. Sentiment analysis
aims to validate the truth of the survey institution. There are 5 political parties used as datasets in this study, namely
Partai Demokrasi Indonesia Perjuangan Party (PDIP), Gerakan Indonesia Raya Party (Gerindra), Golongan Karya Party
(Golkar), Partai Kebangkitan Bangsa Party (PKB), and Nasional Demokrat Party (Nasdem). The Gated Recurrent Unit
(GRU) algorithm is implemented in this research as an experiment in data calculation. Based on the results of the GRU
algorithm calculation in calculating sentiment on political parties, it produces the highest data at 56.50% accuracy,
72.76% precision, and 100% recall.

Keywords: Natural Language Processing, Gated Recurrent Unit, Political Parties, Sentiment Analysis, Twitter

How to Cite:

I.  INTRODUCTION

Reporting from the official website of the General Elections Commission (KPU), kpu.go.id
(30/12/2022), there are 24 parties that will participate in the 2024 elections. Based on data from
pemilu2019.kpu.go.id, there are parties that occupy the top 5 ranks, namely Partai Demokrasi Indonesia
Perjuangan Party (PDIP), Gerakan Indonesia Raya Party (Gerindra), Golongan Karya Party (Golkar), Partai
Kebangkitan Bangsa Party (PKB), and Nasional Demokrat Party (Nasdem). Thus, the party will take part as
an election participant in the 2024 general election.

The credibility of survey institutions in Indonesia needs to be validated. Reporting from kompas.id
(28/03/2023), according to Titi Anggraini as a lecturer in election law at the Faculty of Law, University of
Indonesia, said that survey results can be signaled as manipulation carried out by fake survey providers
which do not reflect actual conditions. The results of a survey are also influenced by different methodologies,
samples, and data collection areas and do not represent the Indonesian people as a whole. Thus, the results
of the survey must also be different. Meanwhile, sentiment analysis on twitter social media is considered
more representative because it is based on the perceptions of the community directly. So, this research will



prove the success of survey institutions and as a comparison to sentiment analysis, which is a direct national
opinion through social media intermediaries.

Twitter is a social media platform that is popularly used among internet users (Phan et al, 2020)
(Curlin et al.,, 2019) (Giovani et al., 2020). Extensive public data sources span many studies (Karami et al,,
2020}, mostly used for text mining research, one of them is related to politics. Research using Twitter as a
dataset has been conducted by (Nurul et al, 2019) in analyzing public sentiment towards Indonesian
presidential candidates in 2019. In terms of social politics, Twitter is widely used as a medium for expressing
opinions and conducting campaigns and can be used as a place by the public to provide opinions on related
parties (Adiati et al, 2019). The openness of users in providing opinions, opinions, suggestions, and
criticisms on Twitter provides an opportunity for the author to explore data related to political parties used
asresearch datasets.

In analyzing sentiment, the use of the Gated Recurrent Unit (GRU) algorithm has been done by (Raza
etal.,2021) in comparing the accuracy of the Recurrent Neural Network (RNN), Long Short Term Memory
(LSTM), and GRU algorithms, the results show that GRU is the best among the three. In research (Sachin et
al, 2020) in comparing the performance of the GRU and LSTM algorithms, resulting in the GRU algorithm
performing better than LSTM. The use of the GRU algorithm has also been implemented in analyzing the
sentiment of the presidential election in Indonesia in 2019, where the GRU algorithm produces an accuracy
rate of 84.50% (Hidayatullah et al., 2021). With a fairly high accuracy in previous studies, the GRU algorithm
isfeasible to use in this study in calculating data accuracy.

Natural Language Processing (NLP) is used to process data and corpus so that machines can
understand it (Munasatya & Novianto, 2020) (Otter et al,, 2019). The use of NLP has been used by (Pasek et
al,, 2022) in analyzing sentiment towards the leader figure, Anies Baswedan, on twitter social media.
Research related to the 2024 Election using NLP has also been carried out by (Vindua & Zailani, 2023) using
the keyword "Pemilu 2024". With the success and the amount of literature using NLP, it is the reason for the
author to use NLP as a research method.

With the momentum of elections in Indonesia that will be held in 2024, of course, political parties play
arole in the implementation of elections. In this case, the party selects prospective leaders who are eligible
tohold positions. During this period, political parties also received more attention from the public, especially
on twitter social media. People expressed their criticisms, suggestions, and opinions related to the party
either in a positive, negative, or neutral context. Therefore, it is necessary to classify and analyze political
parties in Indonesia, especially the 5 parties with the highest rankings as a result of the 2019 elections,
namely the PDI-Perjuangan Party (PDIP), Gerindra Party, Golkar Party, PKB Party, and Nasdem Party.

II. RESEARCH METHOD

The stages in this research start from data retrieval (Crawling), Preprocessing, to the analysis and
results stage. These stages can be seen in Fig. 1.

Crawling Data Preprocessing Data

v

[ TF-IDF < Hold-Out

» Result and Analysis ‘

Fig. 1. Research Methodology

Gated Recurrent
Unit (GRU)

In this research, the first stage is to collect data which is commonly referred to as crawling data
(Normawati & Prayogi, 2021). Data that has been crawled is preprocessed by cleaning, tokenizing, filtering,
and stemming (Deolika & Taufiq Luthfi, 2019). Next, perform data transformation, namely the TF-IDF stage.
Clean data is compared with three data divisions, namely testing data of 10%, 20%, and 30% respectively,
and training data of 90%, 80%, and 70% respectively. The algorithm used in this research is Gated Recurrent
Unit (GRU) in calculating the performance of accuracy, precision, and recall. The last stage is results and



analysis, which describes the results of data calculation from preprocessing to the GRU algorithm calculation
stage.

A~ Data Crawling

Data crawling is the process of collecting data from Twitter (Normawati & Prayogi, 2021). Based on
the case that will be used in this research are 5 political parties in Indonesia, namely the PDI-Perjuangan
Party (PDIP), Gerindra Party, Golkar Party, PKB Party, and Nasdem Party.

B: - Hold Out Validation

Hold out is currently considered one of the most reliable data sharing techniques for prediction model
accuracy (Lee et al.,, 2018) (Rahmadeyan et al., 2023). Hold out is also used for data division into two data
sets: training data and testing validation data (Rafato, 2022) (Ramaswami et al., 2019). The training data is
utilized to train a classification model. Meanwhile, the test data is utilized to evaluate the resulting model
(Gurning etal,, 2022).

C. = TF-IDF

The TF IDF method is used to calculate the weight value of the term and the sentence with the highest
value to be displayed in the summary (Andriani & Tanzil Furqon, 2019). TF (Term Frequency) is the
frequency of appearance of a term in a document. The calculation of TF value can be done with Equation (1).

{1 + logio(fe.a) fra
O'ft.d =0

Meanwhile, IDF (Inverse Document Frequency) is a calculation of how a term is distributed in a
document collection. The calculation of the IDF value can be done with Equation (2).

IDF = log (dﬁf) )

>0 1)

D. Gated Recurrent Unit

GRU combines forget gate and input gate into one update gate. GRU also incorporates cell states and
hidden states, and some other changes. The final model is simpler than the standard LSTM unit (Liu et al.,
2020). GRU is a type of recurrent artificial neural network, which is used in sequence modeling problems
and is particularly suitable for NLP. GRU capture networks involve fewer parameters so they are faster to
run (Shrivastava & Kumar, 2020). GRU is a relatively new development made by Cho et al. Similar to the
LSTM function, GRU consists of a gating unit that controls the movement of data and information within the
unit. GRU further computes two important gates called update and reset gates that modulate the movement
of information entering each hidden unit (Sachin et al., 2020).

Update gate: z: = og (W x®@t + U h@¢1 + b@) 3)
Reset gate: e = 0g (W x0; + U h(eq + b ) 4
Candidate state: he = tanh (W x®) + U® (re * ht1) (5)
Final Output: ht =zt *he1 + (1 - 2t ) *het (6)

E.  Performance Measurment

Performance measurement aims to determine how well the algorithm is used. The measurement uses
accuracy, precision, and recall parameters (Izzah et al., 2020) (Muktafin et al., 2020).

Accuracy is the measurement of correctly classified samples compared to the total number of samples.

TP+TN

Accuracy =————— 7.
Y = IP+FP+FN+TN (7)

Precision is the proportion of correctly classified positive samples to the total number of samples
predicted to be positive.

TP
FP+TP (8)

Precision =

Recall is a measurement of the positives ratio that are correctly classified as positive.

TP
TP+FN (9)

Recall =



III. RESULT AND DISCUSSION

A. “Data Crawling

Data is obtained by data crawling which is a data collection technique from twitter. This research uses
a‘total of 10,000 data from twitter social media with a crawling period from January 01, 2023 to September
20, 2023. Crawled data samples can be seen in Table 1.

Table 1. Result of Crawling Data

Tweet

Bu Puan Menunjukkan bahwa humor adalah bahasa ...
Beginilah. Kalau Partai PDI Perjuangan Yang Me...
gimane coba, katenye mau mengusung perubahan, ...
PDI Perjuangan lebih banyak ka, satu2 nya part...

WIN([(=|O

1999 | @PDI_Perjuangan Membawa gerbong isinya hantu.

B.  Data Preprocessing

Preprocessing is a stage carried out in text processing to form a good data structure. At this stage the
cleaned data is transformed into TF-IDF form in Table 2.

Table 2. TF-IDF Data

begitu | begitul bego beijing | bekerj bela
ah a
0 0 0 0 0,194 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0,398 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0,241
0 0 0 0 0 0,188
0 0 0 0 0 0,289
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0,245 0
0 0 0 0 0 0
0 0 0,643 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0,146 0
0 0 0 0 0 0
0 0 0 0 0 0
0,193 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0,290 0
0 0 0 0 0 0
0 0 0 0 0 0




0 0 0 0 0,241 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0,387 0
0 0 0 0 0,189 0
0 0 0 0 0,373 0
0 0 0 0 0 0
0 0 0 0 0,580 0

C. “Algorithm Calculations

In this section there are several stages, namely data classification based on positive, negative, and
neutral sentiments with a total of 2000 data for each party that has gone through the previous preprocessing
stage. Then the data is calculated for accuracy using the GRU algorithm.

1. Data Classification

Data that has gone through the preprocessing process is classified based on its sentiment with
positive, negative, and neutral variables. The amount of data that has been classified can be seen in Table 3.

Table 3. Data Classification

Party Positive Negative Neutral
PDI-P 746 898 356
Gerindra 1087 643 270
Golkar 1036 396 568
Nasdem 721 669 610
PKB 991 443 566

Based on the amount of data in Table 3, the most positive data on the Gerindra partyis 1087 data, the
most negative data on the PDI-P party is 898 data, and neutral data on the Nasdem party is 610 data.

1000
900
800
700
600
500
400
300
200
100

Positive Negative Neutral
B Average 916.2 609.8 474

Fig. 2. Average Amount of Data in Each Sentiment

Based on Fig. 2, of all political parties there is more data from positive sentiment with an average of
916.2, then negative with an average of 609.8, and neutral at 474.

2. GRU Algorithm Calculations

After the data is classified with positive, negative, and neutral variables, the next processis to calculate
performance, namely accuracy, precision, and recall using the GRU algorithm.



Percentage of Sentiment Data
for Each Party
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Negative 44.9% 32.15% 19.80% 33.45% 22.15%
® Neutral 17.80% 13.50% 28.40% 30.50% 28.30%

Fig. 3. Percentage of Sentiment Data Political Parties in Each Data

Based on the amount of data in Fig. 3, the most positive data on the Gerindra party is 54.35%, the most
negative data on the PDI-P party is 44.9%, and neutral on the Nasdem party is 30.50%.

Table 4. Performance Measurments Comparison

Hold Out | Party | Accuracy | Precision | Recall
70:30 PDI-P 31,17% 71,07% | 91,87%
Gerindra | 14,67% 48,83% 100%
Golkar 55,17% 6997% | 76,04%
Nasdem 28,33% 62,67% 100%
PKB 27,33% 49,17% 100%
80:20 PDI-P 32,00% 72,76% | 87,95%
Gerindra | 40,00% 64,89% | 72,64%
Golkar 56,50% 71,56% | 80,41%
Nasdem | 29,25% 61,50% 100%
PKB 26,50% 48,00% 100%
90:10 PDI-P 18,50% 66,50% 100%
Gerindra | 14,00% 46,50% 100%
Golkar 29,50% 53,50% 100%
Nasdem | 30,00% 61,50% 100%
PKB 27,50% 51,50% 100%

The implementation of the GRU algorithm in Table 4 produces accuracy that is not too high when
compared to previous studies (Hidayatullah et al., 2021). As stated in Table 4, the highest accuracy in this
study is on the golkar party dataset of 56.50%. Meanwhile, the highest precision on the PDI-P dataset is
72.76%. Then, recall is 100% on the Nasdem and PKB datasets, and on the Gerindra dataset with 30% testing
data.



Average Data in Each Hold-Out

120.00%
100.00%
80.00%
60.00%
40.00%
20.00% I I I
0.00% 70:30 80:20 90:10
W Accuracy  31.33% 36.85% 2390%
W Precision  60.34% 63.74% 55.90%
H Recall 93.58% 88.20% 100.00%

W Accuracy ™ Precision ™ Recall

Fig. 4. Percentage of Average Data in Each Hold-Out

Based on Fig. 4, the average percentage with the highest accuracy on 20% testing data is 36.85%,
while the highest average precision on 20% testing data is 63.74%, and the highest average recall on 10%
testing data is 100%. So, overall data sharing using hold out shows the best results using 20% testing data.
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Fig. 5. The Highest Positive Sentiment From The Gerindra Party
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It can be seen in Fig. 5, that in the dataset with the highest positive sentiment, namely the Gerindra

party data there are 5 most common words that appear, namely "Gerindra", "prabowo", "ini", "mantap", and

"semoga". It can be concluded that there are prayers, hopes, and support addressed to prabowo who is in
the Gerindra party characterized by the appearance of the words " semoga” and "mantap".

the results show the highest positive sentiment dataset from the Gerindra Party. which, these results
can be compared and become a picture with survey institutions related to the Gerindra Party in the future.
the picture and comparison can be in the form of how high the level of positive and negative sentiment is.
therefore, opening people's views regarding their choices in the 2024 elections.
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Fig. 6. The Highest Negative Sentiment From The PDI-P Party



Based on Figure 6, in the dataset with the highest negative sentiment, namely the PDI-P party data,
there are 4 most common words that appear, namely "tenggelamkan", "kadrun”, "jangan", and "partai". It
can be concluded that there is a negative word namely "kadrun" and negative invitation characterized by

the words "jangan" and "tenggelamkan”, which is related to PDI-P party.

D. " Discussion

Although the lower accuracy and gain values indicate that GRU may underperform in this scenario,
other factors should be considered. When compared to previous studies using the GRU algorithm by
(Hidayatullah et al., 2021), this study obtained a fairly low accuracy. This can be caused by the data used in
the study being less suitable for the GRU algorithm, the quality of the dataset, and the amount of data used.
This can cause performance to be less than optimal. thus, the features used for classification must be truly
independent.

IV. - CONCLUSION

Based on testing a dataset of 5 political parties in this study, namely the PDI-Perjuangan Party (PDIP),
Gerindra Party, Golkar Party, PKB Party, and Nasdem Party using the GRU algorithm, the highest accuracy
was 56.50%, the highest precision was 72.76%, and recall was 100%. With these accuracy results, it can be
concluded that this research using the GRU algorithm and political parties data in Indonesia produces poor
results when viewed from the resulting accuracy. This can occur due to several things related to the
algorithm and the data used.

Therefore, in future research, an in-depth study of the GRU algorithm is needed which is still relatively
new and there is still a lack of related research. experiments with other algorithms can be carried out such
as the Convolutional Neural Network algorithm, Recurrent Neural Network, or Long Short Term Memory in
research related to sentiment analysis. then, in addition to using hold out cross validation, other cross
validation methods can also be used such as K-Fold Cross Validation or Stratified K-Fold Cross Validation, in
order to get an assessment of each method and to assess the performance and generalization ability of a
model.
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