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Abstract— Twitter is a social media that is often used by many 

people in the world. The information is spread and obtained 

through social media. For example, there is a company that is 

organizing a new event that many people need to know. This allows 

the creation of a system that supports the presentation of user 

information by detecting certain events from Twitter's social 

media data. In this study, tweet data will be retrieved using 

Twitter API and stored in JSON format. Furthermore, there will 

be a pre-processing which includes the deletion of characters, 

number, URL, stemming, and lower case. Furthermore, feature 

extraction is performed using Global Vector for Word 

Representation. we will classify into four classes, which are 

Competitions, Seminars, Festivals, and Other events. The 

classification is using SVM to predict the type of event. There are 

three experimental methods used, there is SVM C, SVM linear, 

and SVM Nu. SVM Nu was conducted with changes in the SVC 

parameters in the form of kernel and Nu to produce the best 

accuracy. Based on the experiments we have done, the best results 

are obtained with an accuracy of 85.2% by classification using the 
NuSVC method with an RBF kernel and nu parameter of 0.2.  
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I.  INTRODUCTION 

One of the important characteristics of Twitter is its simple 
service and is known as a fairly popular news distribution 
media[1]. Twitter is a social media that is still trending among 
the people with a total of 321 million active users[2]. The main 
feature of Twitter is the tweet where users can communicate 
with other users and tell whatever they want[3]. Social media is 
a place for users to say something that can be seen by people 
around the world[4]. So as more and more accounts are trying 
to make interesting tweets in order to get a lot of accounts that 
follow or are called followers. The popularity of Twitter causes 
this social media has been used for a variety of covert purposes, 
for example as individual protests, opinions, events, activities, 
distribution of information media. 

Twitter is often used as a medium for sharing information 
among the public. This has caused several communities and 
individuals who have finally created Twitter accounts to deliver 
news about events to be held around them. Events can be in the 
form of information about a competition, seminar, workshop, 
festival event and others. Twitter is flexible so it makes Twitter 
is an ideal medium to be used for various event detection. The 

tweet data obtained can be processed into a basis for detecting 
an event that occurred in Surabaya. To facilitate the 
representation of information in Twitter, we can classify and 
classify each tweet in Surabaya. for example, when we need 
information for a competition or seminar that is held in 
Surabaya.  

In this paper, it discusses the identification of local events 
that occurred in Surabaya based on tweet data. Tweets are taken 
from the Twitter API and saved in JSON format. then proceed 
with pre-processing which includes the elimination of special 
characters, casefolding, stemming and stopword removal. In 
addition, labeling is also done to determine the class of the tweet. 
Then feature extraction is performed using NLP Standford and 
for classification, we use Support Vector Machine method. 

II. RELATED WORK 

A. Support Vector Machine 

Nowadays SVM has succeeded in solving real world 
problems, and providing better solutions compared to 
conventional methods such as artificial neural networks. 
besides that many researchers use SVM as a reference method. 
That's why we try to explore using SVM in this study. SVM 
works well for unstructured and semi-structured data such as 
images and text. And changes to the kernel also greatly affect 
the power of SVM, so here the kernel and some parameters are 
available for testing data accuracy. We use three methods from 
SVM to find the best accuracy for our Twitter data. 

The SVM concept can help find the best hyperplane that 
works as a separator for two classes in the input space[5]. The 
problem that can be discussed is the effort to find a line that 
addresses the two groups. SVM is one of the best classification 
methods for unseen data samples. 

In this paper, classification uses the SVM multiclass, a 
middle class separated by more than two classes[7]. SVM tries 
to find the best hyperplane in the input space. The basic method 
of SVM is a linear, and subsequently developed so that it can be 
used in non-linear problems[8]. by incorporating the concept of 
kernel tricks in high-dimensional workspaces[9]. This 
development has stimulated research interest in the area of 
pattern recognition for the full investigation of the potential 
capabilities of the SVM in terms of application. 



B. Kernel 

SVM is used by the kernel as a way to find out the right 
transformation function[9]. Choosing the right kernel function 
is very important, because this kernel function will determine 
the feature space where the classifier function will be searched 
for. As long as the kernel functions are compatible, SVM will 
operate correctly[12]. Kernels that will be used in this SVM 
classification include linear, polynomial, RBF, and sigmoid 
kernels. Each kernel has a different equation[13]. In this tweet 
classification, the SVM method is used in the scikit-learn 
library. There are many types of SVM libraries with a variety 
of different kernels, including the SVC library, NuSVC and 
linear SVC. SVC and NuSVC have almost the same method, 
but have different sets of parameters and have different 
mathematical formulas. 

C. Regularization Parameters 

Regularization parameters are parameters that determine the 
amount of penalty due to errors in data classification [14]. In 
the SVM method, this parameter is known as C. Parameter C is 
in charge of controlling the tradeoff between margin and 
classification error which thus helps in increasing output 
accuracy[15]. 

The greater the value of C, the greater the penalty imposed 
for each classification error. C values range from 0 to infinity. 
The modification for this case is the introduction of the 
parameter nu which has a ranexpoge between 0 to 1 and 
represents the lower and upper limits of the number of examples 
that support vectors and is on the wrong side of the 
hyperplane[16]. NuSVC Lsibrary is a library for classifying 
using the SVM method, but by using its regularization 
parameter, nu. So, for this research NuSVC is used because for 
the trial, the regularization parameter that will be used is Nu. 
Nu is the upper limit on the margin error section and the lower 
limit of the total support vector. 

D. Global Vector for Word Representation 

GloVe or the abbreviation of Global Vectors for World 
Representation is a learning algorithm to get vector 
representations of words produced by Stanford University[17]. 
GloVe was developed after the appearance of word2vec and 
reformulated and optimized the word appearance factor in the 
matrix[18]. An example of the results of the GloVe model train 
with dimension 50 using the Indonesian language Wikipedia 
case looks like the one shown in Fig. 1.  

The metrix similarity is used to evaluate the nearest 
neighbor to produce a single scalar that calculates the relation 
of two words. This simplicity can be a problem because the two 
words given almost always indicate a more complicated 
relationship than can be captured by one number[19]. The 
simplest candidate for a series of numbers is the vector 
difference between two word vectors, and then the result is 
showcase interesting linear substructures of the word vector 
space[17]. GloVe uses a collection of texts using a Wikipedia 
corpus, in which a collection of texts will be built into a 
vocabulary and each word in the vocabulary produces a vector 
which amounts to hundreds of dimensions.  

 

 

 

Fig. 1. Glove with 50 dimentions 

E. Performance Evaluation 

Confusing matrices help provide information about how 
correct and how wrong the classification[21]. Table I  is the 
explanation table and the confusion matrix formula in the 
classification by comparing the predicted class and the actual 
class[22]. True Positive (TP) is the positive data that is properly 
classified, True Negative (TN) is the negative data that is 
correctly classified, False Positive (FP),  the negative data but 
classified incorrectly by the system, and False Negative (FN), 
the positive data but classified incorrectly by the system. 

TABLE I.  CONFUSION MATRIX  

Actual 
Predicted 

Positive Actual 

Positive TP FN 

Negative FP TN 

 
Where recall precision and accuracy are formulated as follows: 

Recall = 
𝑇𝑃

(𝑇𝑃+𝐹𝑁)
   (1) 

 

Precision =  
𝑇𝑃

(𝑇𝑃+𝐹𝑃)
   (2) 

 

Accuracy = 
(𝑇𝑃+𝑇𝑁)

(𝑇𝑃+𝐹𝑃+𝑇𝑁+𝐹𝑁)
   (3) 

 

III. PROPOSED SYSTEM 

The system flow starts when the crawl module that uses the 
timeline API requests Twitter data to get tweets that contain 
events that are around Surabaya. Then it will be processed to the 
next stage in the form of preprocessing, feature extraction with 
GloVe, classification using SVM, performance testing. The 
flowchart of general system design can be seen in Fig. 2. 



A. Data 

The data used for this research is the tweet data that obtained 

through the @eventsurabaya account timeline using the Twitter 

API. Twitter data used in this thesis is a tweet data. It can be 

seen in Fig. 3. The data obtained can be seen in the picture. 

Tweets that have been taken, will be preprocessed and given a 

Label, amounting to 4 classes, namely Festival, Seminar, 

Competition and Others. From a total of 600 tweets that have 

been recorded manually that going to be divided into 2 parts, 

which is data train and data testing with a ratio of 8: 2. 480 total 

data for data train and 120 data for testing data that are 

randomly balanced. 

B. Preprocessing 

Pre-processing in text processing is important so that the 
data is ready to be processed which will also improve the results 
of the research and eliminate the noise word of the 
sentence[23]. Twitter data can be overcome by applying several 
types of preprocesses that match the characteristics of the data. 
Examples of preprocessing and labeling in tweets can be seen 
in Table II. The preprocesses used in this system include; lower 
case, Remove Stopword, Stemmer, Remove all number, 
Remove URL, remove character. 

 

Fig. 2. Flowchart system in general 

 

Fig. 3. Obtained data flow 

TABLE  II. EXAMPLES OF PREPROCESSING AND LABELING TWEETS 

Tweet Preprocessing Label 

Pentas Religi Festival Anak Soleh 

pada tanggal 10 Juni 2020 di Royal 

plaza Surabaya| 15.00-22.00 WIB | 

RSVP Festival Anak Soleh : 0878-

5484-4045 

pentas religi festival 

anak soleh tanggal 

royal plaza surabaya 

wib rsvp festival anak 

soleh 

0 

Free Seminar "Bagaimana 

meningkatkan kecerdasan buah hati 

kita?" | Senin, 20 Mei 2020 | 

kampus c unair, mulyorejo 09.00-

free seminar bagaimana 

tingkat cerdas buah hati 

kita senin kampus c 

1 

12.00 WIB | RSVP : Ms Elly (031) 

7325994 | Whatsapp 082142096381 

unair mulyorejo wib  

rsvp ms elly whatsapp 

English Competitions and Seminar 

2020 | Sabtu, 29 Juni 2020 | Student 

Center Universitas Ciputra 

Surabaya pukul 18.00-21.30 WIB 

english competitions 

seminar  sabtu student 

center universitas 

ciputra surabaya pukul 

wib 

2 

Pada tanggal 28 Mei 2020 ini, 

UNIQLO (PT Retailing) kembali 

membuka lowongan kerja melalui 

program UMC (Uniqlo Manager 

Candidate). Follow @custommice 

\/ Informasi : WA 081370443124 

tanggal uniqlo pt 

retailing kembali buka 

lowongan kerja lalu 

program umc uniqlo 

manager candidate 

follow informasi wa 

3 

C. Term Frequency 

Term Frequencies (TF) measures how often a word appears 
in a document[25]. The data is come from 822 tweets starting 
from 1 Jan 2020 until 23 Mar 2020. The following TF is shown 
in Fig. 4. By counting the number of words that appear after the 
preprocessing stage, we can determine approximately what 
events often appear in Surabaya. Based on the term frequency, 
we decide to divide into four classes, which are Competition, 
Seminars, Festivals and others for classes which is not included 
in the previous three classes, where the label is 0 for Festivals, 
1 for Seminars, 2 for Competitions and 3 for Others. For 
example of tweet after preprocessing; "marvell city school fun 
fest mading competition   marvell city surabaya  info" will be 
classified into Competitions class. 

D. Features Extraction 

After going through the preprocessing stage, the next stage 
is taking features from each tweet. The feature is obtained by 
dividing or cutting each word in each tweet to get the value of 
GloVe per word, then averaging the results of each piece of 
words, into one feature value in each tweet. 

 

Fig. 4. Term frequency to get the topic 

E. Classification with Support Vector Machine 

We are using C-Support Vector Classification, Linear 
Support Vector Classification and Nu-Support Vector 
Classification. We use K = 5 for separating data.  The first steps 
that need to be done in the classification using SVM are 
training, that is learning the text patterns on the tweet into a 
model. Prediction results can contain bias or errors. In addition, 
there are many kernels that can be used when classifying using 
SVM, including linear kernels, rbf, poly, and sigmoid. The 
possible accuracy generated by each kernel can be different 
depending on how effective the kernel is for the inputted 
dataset. In this twitter classification, the method that has been 
used is SVM by using scikit-learning as a library. There are 



many types of SVM libraries with a variety of different kernels, 
including the SVC library, NuSVC and linear SVC. SVC and 
NuSVC have almost the same method, but have different sets 
of parameters and have different mathematical formulas. 
Meanwhile, the NuSVC library is a library for classifying using 
the SVM method, and using the regularization parameter that is 
Nu parameter. 

IV. RESULT AND ANALYSIS 

The experimental results for each method are as follows. 

A. C-Support Vector Classification 

C-support vector classification is one of the classification 
methods in Support Vector Machine. The implementation is 
based on libsvm. The time is according to the number of 
samples and may not practically exceed thousands of samples.  
the key to C-SVC is in parameter C[13]. The C parameter is in 
charge of controlling the tradeoff between margin and 
classification error which thus helps in increasing the accuracy 
of the output. 

The greater the value of C, the greater the penalty imposed 
for each classification error. C values range from 0 to infinity. 
The modification for this case is the introduction of the 
parameter nu which has a range between 0 to 1 and represents 
the lower and upper limits of the number of examples that 
support vectors and is on the wrong side of the hyperplane.  

B. Linear Support Vector Classification 

Similar to SVC with the kernel = 'linear' parameter, but is 
applied in terms of liblinear rather than libsvm [13], so it has 
more flexibility in the choice of penalty and loss functions and 
must scale better for a large number of samples. The results can 
be seen in Table III. 

TABLE  III. ACCURACY WITH C-SVC AND LINEAR-SVC METHOD 

Fold 
Accuracy  

C-SVC  Linear-SVC 

1 0.815 0.790 

2 0.803 0.788 

3 0.777 0.720 

4 0.788 0.766 

5 0.777 0.788 

C. Nu-Support Vector Classification 

1) Kernel Performance Test on SVM Method 
In this scenario, there are 600 tweets that are manually 

labeled. then divided into 2 parts, data train and data testing. 
using 5-fold cross validation. That way there are 120 test 
data and 480 random data train with a ratio of 2: 8. Accuracy 
values from 5 iterations will be averaged to get 
accuracy.After preprocessing, each tweet sentence is 
calculated using the GloVe method to get features in each 
sentence. Each feature will be evaluated by the SVM 
method 3 times with different kernels, that is Linear kernel, 
RBF and Poly. The results show that the highest average 
accuracy is in the Radial Base Function kernel with 73.26% 
accuracy. 72.77% for linear, 69.96% for Polynomial. the 
results of the accuracy of each kernel with the default nu-

Support vector classification can be seen in Table IV. Why 
RBF kernel is better than linear and polynomial kernels is 
because the rbf kernel fits the twitter data feature extraction 
and is more flexible than linear and polynomial kernels in 
that you can model a whole lot more functions with its 
function space. 

2) SVM Classification with Changes in Nu Parameters 
Nu is a parameter with an upper limit for the margin of 

error and a lower limit for the number of support vectors. 
Nu values between 0 to 1. The greater the Nu value, the 
greater the error limit that may occur and the more vector 
support. In this scenario the same dataset is used as before 
and all tweets are classified using NuSVC 9 times by 
changing the value of the parameter nu ranging from 0.1 to 
0.9 to see the amount of penalty due to errors in data 
classification. The highest NuSVC accuracy result is 85.2% 
at Nu value of 0.2. And the average accuracy results can be 
seen in Table V. 

TABLE  IV. ACCURACY EACH KERNEL 

Kernel Accuracy (%) 

Linear 72.774 

RBF 73.259 

Polynomial 69.962 

TABLE  V. AVERAGE ACCURACY ON NU PARAMETER ON EACH KERNEL 

Nu 

Parameter 

Avg Accuracy 5 cross validation 

Linear RBF Polynomial 

0.1 0.838 0.850 0.647 

0.2 0.822 0.852 0.750 

0.3 0.785 0.787 0.807 

0.4 0.758 0.763 0.797 

0.5 0.730 0.725 0.787 

0.6 0.698 0.705 0.742 

0.7 0.677 0.662 0.682 

0.8 0.648 0.653 0.597 

0.9 0.593 0.597 0.490 

D. Confusion Matrix Analysis 

In Table VI shows that there are 26 of the total 27 tweets 
that are correctly entered into the Festival class while there are 
1 tweet from 27 tweets that are entered into another class. In the 
Seminar class there are 28 tweets out of 31 correct tweets, while 
each has 1 wrong tweet entered into the Other class. On the 
other hand the Competition class correctly predicted 31 tweets 
out of 37 tweets where 3 tweets entered the Seminar class, and 
3 prediction to Other class. While the Other class successfully 
predicted 19 tweets from 25 tweets and 4 tweets entered the 
Seminar class, while each had 1 tweet at Festivals and 
Competitions. 

In the Table VII there are 24 out of 30 correct data entered 
into the Festival class and 6 tweets classified into Other class. 
In the Seminar class there are 12 tweets out of 24 correct tweets, 



while each has 2 tweets entered into the Festival, 3 tweets to the 
Competition and 7 tweets to the Others. On the other hand the 
Competition class correctly predicted 15 tweets out of 33 tweets 
where 5 tweets entered the Festival class, 6 Seminars and 8 
Others. While the Other class successfully predicted 20 tweets 
from 32 tweets and 4 tweets entered the Seminar class, 6 tweets 
for the Festival and 2 tweets for the Competition.  

TABLE  VI. CONFUSION MATRIX NU 0.2 RBF HIGHEST SCENARIO 

a. Confusion 

Matrix 

Predicted Class 

Festival  Seminar  Competition  Others 

A
c
tu

a
l 

C
la

ss
 Festival 26 0 0 1 

Seminar 1 28 1 1 

Competition 0 3 31 3 

Others 1 4 1 19 

TABLE  VII. CONFUSION MATRIX NU 0.9 RBF LOWEST SCENARIO 

b. Confusion 

Matrix 

Predicted Class 

Festival  Seminar  Competition  Others 

A
c
tu

a
l 

C
la

ss
 Festival 24 0 3 3 

Seminar 2 12 3 7 

Competition 5 6 15 8 

Others 6 4 2 20 

V. CONCLUSION 

This research has produced  a system that is able to classify 
event in Surabaya. In this study, we propose Support Vector 
Machine Classification to solve estimation problem. The 
proposed method is implemented using tweets on Twitter as a 
dataset. From various trials that have been carried out, there are 
conclusions from this study; The result shows that the best 
SVM method is 85.2%  using Nu-Support Vector Classification 
using kernel RBF with parameter nu is 0.2. The second best 
result is Nu-Support Vector Classification with RBF kernel and 
0.1 Nu with the accuracy is 85.0%. RBF and linear kernel 
accuracy values with Nu values above 0.3 produce accuracy 
below 76%, the greater the Nu value, the smaller the accuracy. 
Polynomial kernels are good at Nu parameter values between 
0.3 to 0.5. In this study, some misclassifications occur because 
of the tendency of other classes to enter the other class, this 
problem can be minimized by increase the number of datasets 
that are used in the classification.  
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