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This study a ims to create a model that can classify book types based on 

several categories and analyze the accuracy results of the Support Vector 

Machine (SVM) method. This research begins with the stages of data 

collection, namely the dataset of books obtained from the library. 

Furthermore, the dataset will be categorized into several types. The next 

stage, after the data is collected, will be carried out in the pre-process 

stage. This pre-process stage aims to prepare data so that it is ready to be 

processed in the feature extraction stage. The pre-processing stage 

consists of text segmentation, case folding, tokenization, stopword 

removal, and stemming. Next, the feature extraction stage will be carried 

out which aims to explore potential information and represent words as 

feature vectors. The next stage is to separate the training data and test 

data. Then the classification process is carried out using the SVM 

multiclass method to get the final result of modeling. The resulting 

classification results will then be eva luated in order to obtain an accuracy 

value and then will be analyzed whether the resulting classification 

model is feasible to implement. 
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1. Introduction 

 

 Based on observations, the library becomes a source of information and recreation so that it can be 

enjoyed by many people. One of them is the library at STMIK Pelita Nusantara. As of October 15, 

information was obtained that the number of books in this library has reached approximately 8,000 copies 

with thousands of titles. The large number of books makes it difficult for librarians to organize and search 

and it takes a long time if visitors search for books that they themselves don't know about the books they 

need. The results of interviews with librarians provide information that librarians also have difficulty 

providing information on the location of books needed by visitors. So we need an approach that can classify 

the types of books based on the title of the book with text classification. 

 Text classification is a type of supervised learning (guided). Text classification aims to help organize 

large amounts of information so that it can be understood by users. Several types of text classification 

algorithms that are often used are Nave Bayes, Support Vector Machine, Decision Tree, and KNN. SVM is a 

classification method that is now widely developed and applied. This method is derived from statistical 

learning theory which is promising and gives better results than other methods. SVM works very well on 

high-dimensional datasets. SVM using kernel technique must map the original data from its original 

dimension to another dimension which is relatively higher [1]. Of the algorithms mentioned above, SVM is 

one of the algorithms that produces good accuracy values. This result is evidenced b y several previous 

studies regarding text classification as well, among others, a  study in 2015 concluded the result s of his 

research using the SVM algorithm, namely that a good classification model was obtained, the results of 

model testing using a quadra tic function kernel showed an accuracy of 96.2%, and testing using test data 

shows an accuracy of 98% using a quadra tic function kernel [2]. Another study in 2017 that classified 
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complaints using the SVM method concluded that based on the results of testing using a dataset of 1040 data, 

the results of a comparison of data classification between manual predictions and model predictions, the 

results of the accuracy of predictions built by the model were 995 data, and the prediction error rate was as 

much as 45 data [3]. Based on this explanation, a text classification model with the Support Vector Ma chine 

(SVM) algorithm will be developed to classify book types. 

 

2. Method 

 

Several previous studies related to the Support Vector Machine (SVM) approach in classifying: Helena 

Nurramdhani Irmanda & Ria Astriratma (2020), This study aims to produce a classification model for 3 

categories of rhymes. The results of the research on the classification of the types of rhymes with SVM with 

a maximum feature of 1000 features and the number of datasets of  470 rhymes data consisting o f  ch ild ren 's 

rhymes, young rhymes, and parental rhymes (training data 376 records, test data 94 records) can be 

concluded that SVM can properly classify types of rhymes with an accuracy of 81.91%. In addition, 

children's rhymes have higher precision, recall, and specificity values than old rhymes and young rhymes, 

which are 90.63%, 87.88%, 95.08%. However, the values of precision, recall, and specificity for young 

poems and old poems have good and acceptable values. The high est values of precision, recall, and 

specificity of children's rhymes are influenced by the amount of data in children's rhymes which are more 

than young rhymes and parental rhymes. Suggestions for future research are to add more data for the 

categories of children's poems, youth poems, and parents' poems. Thus, it is expected that the values of 

accuracy, precision, recall, and specificity will increase [4]. Bayu Sugara & Agus Subekti (2019) The 

problem in this research is that people with autism are isolated from the outside world so that many parents 

are embarrassed and lack confidence in the condition of their children and it is recorded that 1 out of 600 

children in Indonesia has autism, there must be a way to prevent it. solve the problem . This research on early 

detection of autism disorder proposes a support vector machine (SVM) algorithm to provide the best 

accuracy value using a small dataset. The dataset used in this test is 67 by producing the highest accuracy 

value of 85% in the normalized poly kernel. Two ensemble techniques, namely Ada Boost and Bagging, 

were also proposed in the testing of this early detection of autism disorder research to improve the 

classification performance of the support vector machine (SVM) algorithm. Based on the results of 

experiments that have been carried out, it shows that the ensemble technique shows performance can increase 

the value of accuracy. SVM model with poly kernel and ensemble bagging technique shows the highest 

accuracy value of 91% [5]. Indri Monika Parapat, et al (2018) the problem that occurs in this study is that the 

deviations in child development that are late are known to have long-term consequences and are difficult to 

repair. The data used in the study were 90 data which were divided into 3 classes. This re search class 

represents 3 types of developmental deviations in children, namely Down Syndrome, Autism, and Attention 

Deficit Hyperactivity Disorder (ADHD). The SVM algorithm is a linear classification method, so it uses a 

kernel to deal with nonlinear data . The final result of this research produces the highest average accuracy of 

63.11% = 10, C = 1, itermax = 200 and also uses a polynomial kernel. Comparison of the results of the 

classification of child development with the help of psychologists shows that  the system produces poor 

accuracy. This can be caused by few and unbalanced data used for research  [6]. Muhammad Athoillah (2017) 

In this study, a facial recognition system was built using the multi-kernel SVM method with increased 

learning. The multi-kernel SVM classification method is carried out by combining the kernels including the 

Linear Kernel, Polynomial Kernel, and RBF Kernel. While the learning method is increased, it is done by 

changing the support vector in the previous learning into input data in th e next lesson, so that it can reduce 

the amount of learning data (training) which in the end makes the system run more efficiently. The results 

obtained from the system test show that the system can recognize facial images well as indicated by the 

average value of precision, recall, accura cy and good computational time requirements [7]. 

 

2.1 Classification 

Data classification is a process of f inding the same properties in a set of objects in a database and 

classifying them into different classes according to a defined classification model. The purpose of 

classification is to find a model from the training set that distinguishes attributes into the appropriate category 

or class, the model is then used to classify attributes whose class has not been previously known. The 

classification technique is divided into several techniques, one of which is the Decision Tree  [8].  
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There are also those who explain that classification is the process of finding a set of models that 

describe and differentiate data classes. The purpose of classification is so that the resulting model can be used 

to predict the class of data that does not have a class label. If given a data set consisting of several features 

and classes, then classification is to find a model of that class as a function of other features. [9]. 

In the study entitled "The Application of Data Mining to Analyze the Number of Active Customers 

Using the C4.5 Algorithm" it is stated that the classification technique is a systematic approach to building a 

classification model from a collection of input data. For example, decision tree techniques, Bayesian (Naive 

Bayesian and Bayesian Belief Networks), Artificial Neural Networks (Backpropagation), concept-based 

techniques from mining association rules, and other techniques (K-Nearest Neighbor, genetic algorithm, 

technique with set approach rough and fuzzy). Classifica tion is a technique of classifying data. The 

difference with the clustering method lies in the data, where in clustering there is no dependent variable, 

while in classification there is a dependent variable. [10]. 

2.2 Text Classification 

Text classification is the process of classifying documents into one or more predefined categories 

[11]. It can also be defined that the text category or text classification is a process that groups a text into a 

certain category [12]. Text classification is a type of supervised learning (guided). Text classification aims to 

help organize large amounts of information so that it can be understood by users [13]. Several types of text 

classification algorithms that are often used are Nave Bayes, Support Vector Machine, Decision Tree, and 

KNN. Of these algorithms, SVM is one of the algorithms that produces good accuracy values.  

2.3 Support Vector Machine (SVM) 

SVM is a classification method that is now widely developed and applied. This method is derived 

from statistical learning theory which is promising and gives better results than other methods. SVM is a 

learning system that uses a hypothetical space in the form of linear functions in a high-dimensional feature 

space, trained with a learning algorithm based on optimization theory by implement ing a learning bias 

derived from statistical learning theory. [1]. SVM was developed by Vapnik, Guyon & Boser. SVM was first 

shown around 1992 at the Annual Workshop on Computational Lea rning Theory. This method is a learning 

machine with Juan looking for the best hyperplane that divides the two classes in the input space. The best 

separator function is to optimize the margin value which is the separating hyperplane in each class and this 

position can be achieved if the dividing line is in the right position in the middle, dividing between negative 

classes and positive classes. [14]. The basic principle of SVM is a linear cla ssifier, and then it was developed 

to work on non-linear problems by incorporating the concept of kernel tricks in high-dimensional 

workspaces. [15]. 

The following is an example based on Figure 2.1 of how SVM tries to find the best hyperplane for 

separating classes -1 and  +1: 

 

Figure 1. Hyperplane that separates 2 positive classes (+1) and negative classes (-1) 
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The hyperplane found by SVM is illustrated as shown in Figure 2.2. Its position is in the middle 

between the two classes, meaning that the distance between the hyperpla ne and data objects is diff eren t  f rom  

that of the adjacent (outermost) class which is marked with an  empty and positive round. In SVM the 

outermost data object closest to the hyperplane is called a support vector. Objects called support vectors are 

the most difficult to classify because of their almost overlapping positions with other classes. Given its crit ica l 

nature, only this support vector is taken into account to find the most optimal hyperplane by SVM . 

Hyperplane is the best dividing line between the two classes. To find the hyperplane, it can be done 

by looking for the hyperplane margin 11 and looking for the maximum point. Margin is the distance between  

the closest data between two different classes, which is called the support vector. The solid line in Figure 1-b 

shows the best hyperplane, because it is located right between the two classes, while the support vector is 

represented by red and yellow dots inside the black circle.  

The SVM linear classification hyperplane is denoted:  

f (x) : w, x + b = 0 

From the above equation, we get the class inequality +1 (negative) 

w.x + b ≤ + 1  

Class -1 inequality: 

w.x + b ≥ - 1  

 

3. Result and Discussion 

 

In this study, the data used were book data taken from the STMIK Pelita Nusantara library. Where 

the data is 600 copies for data testing and has 3 ca tegories that are adjusted to the Dewey Decimal 

Classification (DDC), namely with the code: 

 
TABLE I 

BOOK TYPE 

Code Type 

000-199 Computer 

200-399 Manajement 

400-599 General Knowledge 

 

In this study, one method is applied to data mining, namely by using the Support Vector Machine . 

1) Text Preprocessing 

Text preprocessing is one of the key components in various text mining algorithms, where data 

that is initially unstructured becomes structured. The following are the steps used in text 

preprocessing: 

a. Case Folding 

At this stage, changing the letters of the alphabet in the text which was originally in the 

uppercase form is converted into lowercase form. Then characters other than letters will be 

omitted, such as writing punctuation marks and numbers.  

b. Tokenizing 

At this stage, it is a  process that is able to break a text into one word or phrase. Where the 

elements used are other than the letters of the a lphabet and a hyphen (-). 

2) Fitur Extraction 

After going through the text preprocessing stage, the next step is to go through the feature 

extraction stage, where at this stage it is necessary to process the text into numeric. This is due to the 

principle that computers are not able to process data other than numerical data. In addition, feature 

extraction is used to explore information in presenting words as vectors. One of the techniques used in 

feature extraction is TF-IDF weighting or called Term Frequency-Inverse Document Frequency. TF-

IDF is a weighting method used to calculate the number of matches of words in each document or 

called Term Frequency (TF), while Inverse Document Frequency (IDF) is the inverse value of 

Document Frequency (DF). And the final result of this method is an output matrix which includes the 

unique words and values generated in the TF-IDF of each word in the entire data. The following is the 

equation value for calculating TF: 
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𝑇𝐹(𝑡, 𝑑) = 𝑓(𝑡, 𝑑)                                      

Where: 

f(t,d) = occurrence of the word t in the document d  

Meanwhile, DF or Document Frequency is the number of documents owned by term t. The 

following is the equation value for calculating DF: 

IDF(t) =     

When: 

N  = number of documents 

Nt = number of documents containing the word t  

So TF-IDF will give the weight of a word taken from the TF value and the inverse DF value. The 

following is the equation value to find the weights using TF-IDF: 

TF- IDF = 𝑓 (𝑡, 𝑑) *    

TF-IDF is carried out after the data has gone through the preprocessing stage, where the data must 

be in numeric form. So to change the data, the TF-IDF method is used so that the data can be 

analyzed using the SVM method. 

3) Modeling 

The next step is to enter the modeling stage, where the data that has been cleaned and through the 

preprocessing process will be entered into the model. The model used in this research is the Support 

Vector Machine (SVM). At this stage the data that has been processed will be built using the SVM 

model, where this process requires the addition of a package, namely using the NLTK (Natural 

Language Toolkit) library. Then create an SVM model and enter the test data that has been tak en 

previously. So that the data that has been loaded will display the results of the values for each 

prediction made on the model. This model is an initial form, where the kernel type and values are 

specified in the parameters. To get maximum results, then it is necessary to conduct training on the 

model. 

The kernel in SVM has many functions. However the selection of the kernel depends on the 

problem at hand as it follows with the modeled one. For example, the polynomial kernel makes it 

possible to model conjunction features finite order to a polynomial. The Radial Basis Function allows 

to select different groups with linear kernels where it is only possible to select lines (or hyperplanes). 

In mapping kernel functions, normalized Polynomial, RBF, Linear, and Sigmoid can be used which 

are used based on application needs. But some kernel functions have proven to work well for a wide 

variety of applications. Here's an explanation of each kernel: 

1) Linear Kernel 

Linear kernel is the simplest kernel function. In this kernel the inner product is <x.y> and is added 

with a constant choice of c. 

2) RBF Kernel 

The RBF kernel, also known as the Radial Basis Function, is the main kernel. This kernel is called 

primary because the RBF kernel is a  nonlinear kernel that is able to map samples into the highest 

dimensional space, which is not the case with the Linear kernel. The RBF kernel has fewer hyper 

parameters than the Polynomial kernel and has less difficulty in the computational (numerical) part.  

3) Polynomial Kernel 

Polynomial kernel is a  non-stationary kernel which is suitable for problems where all training 

data has been normalized. 

4) Sigmoid Kernel 

Sigmoid kernel or also called fuzzy sigmoid kernel is a  kernel function that models the 

hyperbolic tangent function through linguistic variables. 

When data classification cannot be sepa rated in a linear way, then another method can be used. 

Functions in the kernel are able to convert data into the highest dimensional space to allow separation. 

Kernel functions are classes in algorithms intended for analysis or recognition, of which the most 

well-known element is SVM. The training vectors on xi are mapped into the highest dimensional 

space (possibly infinite) by the Ф function. Then SVM finds the linear separator hyperplane with the 

maximum margin in the highest dimension space. C > 0 is a penalty parameter. 
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4) Evaluation 

At this stage, it enters the evaluation testing stage, where it is intended to determine the quality and 

value of accuracy that has been produced by the method. So that what is produced at this  sta ge is the 

calculation of the values of accuracy, precision, and recall using the scikit-learn library. 

 

After carrying out the steps above, the following results will be obtained  that is The data that has been 

collected from the STMIK Pelita Nusantara library is the initia l data. Then the data needed in the study are 

the "title" and "classification" columns. Furthermore, the data goes through the preprocessing stage, where 

the previous data has been deleted on the duplicate data. In this study, 600 reco rds were used as test data. 

Where the data will be separated as training data and test data. The determination of training data and test 

data is done randomly, so as to be able to keep it balanced between data. Then do the division of each 

proportion between the training data and the test data. This is done to determine the quality of the SVM 

method. To determine the effect on the amount of training data on the quality and effectiveness o f  the SVM 

method, several combinations were made on the amount of training data and test da ta. 

 
TABLE 2 

 COMBINATION OF TRAINING AND TEST DATA 

Numb. Training Data Test Data 

1 300 200 

2 150 100 

3 150 100 

 

And from the results of the test evaluation, information was obtained that at the evaluation stage the 

values of accuracy, precision, and recall were calculated, where this was intended to determine the quality of 

the model made on the SVM method. And the experimental results are obtained as follows:  
 

TABLE 3 

TEST PERFORMANCE 

Kernel Akurasi Precision Recall F1 Score 

Linear 67,24% 0,78 0,62 0,65 

RBF 71,57% 0,76 0,59 0,62 

Polynomial 58,56% 0,78 0,39 0,47 

Sigmoid 68,02% 0,68 0,59 0,64 

 

4. Conclusion 

   

 The Support Vector Machine method can be used to classify the types of books by performing the 

stages of text preprocessing, feature extraction and followed by the implementation of the support vector 

machine method. For further research, it is recommended to compare several methods in classifying types of 

books to determine the level of accuracy of the methods used in classifying types of books and carry out 

system development. 
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