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ABSTRACT

The Question Answering System is a
computer system that can answer questions using
natural language commonly wused by humans
automatically. Previous research on question and
answer system has been done before one of them
using rule based using indonesian language, but in
the research has not yielded good accuracy that is
equal to 60%. The other research on question and
answer system using machine learning approach
method is SVM method, but in the research it
produces 80% accuracy using English, Arabic, and
English-Arabic. So in this research, will apply
approach method machine learning SVM for
question and answer system in front office with
Indonesian language. Stages performed system to
get the answer is divided into three stages, namely
Preprocessing,  Classification and  Prediction
answers. Classification is the initial stage in which
the training data will be classified according to the
type of question. then look for answers that are in
the database based on the proximity of the question
with the sentence on the database. The result of this
main process is the pre-filled answer on each
training data. The result shows the accuracy
obtained at machine learning approach svm for
question and answer system in case of front office
get accuracy value equal to 39%. The accuracy value
is due to lack of training data.
keyword : Question Answering System, Support
Vector Machine, Bahasa Indonesia, SVM

1. INTRODUCTION

Question Answering System is a system on a
computer that can answer questions using natural
language human commonly used automatically. The
answers obtained from the system contains
information that came from a source database [1]. A
question answering, expected to help people to get
more information about certain things without
having to ask someone else [2].

In previous research on question and answer
system in Indonesian language has been done, one of
them by using rule base [2] [3]. In the research has
not got a good accuracy that 60% and only detect

keywords contained in the rule, so if the system
detect keywords that are not in the rule will got
incorrect answers.

To fix keywords that are not in the rule can use
Machine Learning approach [4]. On the research,
explaining that using the Machine Learning
approach can produce a system that includes
thousands of features of questions and classify the
question automatically and improve the productivity
of the question and answer system.

The other research on question and answer
system using 5 methods of Learning Machine
approach that is K-Nearest Neighbor, Naive Baiyes,
Support Vector Machine (SVM), Sparse Network of
Winnows (SNoW) dan Decision Tree (DT) [5]. On
that research SVM method got an 87.4% accuracy
and used English.

The other research on question and answer
system using SVM method. The results obtained are
the above accuracy value 80-90% [6] [7] [8] [9]. On
that research using Arab and English.

Therefore, in this study intends to develop a
question and answer system in the Front Office
UNIKOM by applying the approach machine
learning method Support Vector Machine (SVM) in
the Indonesian language. On This research is
expected to produce and accurate good enough.

1.1. Sistem Tanya Jawab

Question Answering System is a system on a
computer that can answer questions using natural
language human commonly used automatically. The
answers obtained from the system contains
information that came from a source database [1]. A
question answering, expected to help people to get
more information about certain things without
having to ask someone else [2].

The main purpose of an automated answer
system is to find the right answer using natural
language determined by humans. Currently the
question and answer system has been developed in
various fields such as personal assistant, customer
service applied to the service in order to obtain
information and meet the needs of consumers.



1.2. Preprocessing

Preprocessing is the process raw data before
being processed in the next stage. In this study the
data used is question data in the form of text from
the results of interviews from unstructured
questionnaires. Therefore, this process is needed
because it will be used to convert unstructured data
into structured (normalization) in order to be
processed at a later stage. In this study the
preprocessing stages consist of casefolding,
cleansing, tokenizing and remove stopword, and TF-
IDF weighting.

1.2.1. Case Folding
Case Folding is the process to transform text

into the same case into lowercase or uppercase) [10].

steps of case folding can be seen in Figure 1.
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Figure 1 Stage Process of Casefolding

1.2.2. Cleansing

Cleansing is a process to cleaning up words
that are not needed. The word is contains url,
hashtag (#), username (@username), and email.
Also punctuation marks such as dots (.), Commas
(,), and other punctuation will be omitted. [10].
Stages of case folding can be seen in Figure 2.

etmncngs | Pemeriksaan karakter simbol atau Penghapusan karakter simbol atau P
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Figure 2 Stage Process Cleansing

1.2.3. Tokenizing

Tokenizing is the process of separating words
in text into several word sequences separated by
spaces or other characters [10]. Stage case folding
can be seen in figure 3.
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Figure 3 Stage Process Tokenizing

1.2.4. Remove Stopwords

Remove Stopword is a to remove words
contained in the stoplist. The words contains
unrelevance to the text and are defined in the
stopword list [10]. Steps of Remove Stopwords can
be seen in figure 4.

Pengecekan kata yang terdapat dalam hrayhata
——dmya—y —>  Penghapusankatastopword  —  Seh  —
‘ kamus stopword Remore stopwerds

1.2.5. TF-IDF Weighting

The TF-IDF method is a method for calculating
the weight of every word most commonly used in
information retrieval. This method is also known to
be efficient, easy and has accurate results [11]. This

—) Pendeeksan Spast dalom pertanyaan — - Pemisaan Klimat mejad kot~ +—Hmj—

method will calculate the weight of each term in a
document by the formula.
w; = tf; IDF:[ )
where :
d : dokumen on -d
t : term on -t from keyword
tfi: term frequency
W;: document weighting on-d from term on-t
Value of IDF;, got from:

— L
IDF, = iﬂg[dﬂ]
)
where:
D :total count of document,
dfi : the number of documents containing the
keyword

1.3.  Support Vector Machine

Support Vector Machine (SVM) is a learning
system that uses space hypothesis in the form of
linear functions in a feature space (feature space)
high-dimensional, trained with learning algorithms
based on optimization theory by implementing
learning bias derived from the theory of statistical
learning. The theory underlying SVM itself has
evolved since the 1960s, but it was only introduced
by Vapnik, Boser and Guyon in 1992 and since then
SVM has grown rapidly.

The concept of classification with SVM can be
explained simply as a search for the best hyperplane
that serves as a separator of two data classes in the
input space. Figure 1 shows some patterns that are
members of two classes: +1 and -1. data
incorporated in class-1 is symbolized by red (box),
while pattern in class +1, symbolized with yellow
(circle) [12].
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Figure 4 Decision SVM Boundaries

The data residing in this boundary field is called
support vector. In the example above, the two
classes can be separated by a pair of parallel
boundary fields. The first delimiter field limits the
first class while the second boundary field limits the
second class [13].

Each training data is declared by (x;.%;), where
i=1,2,...,N, and x= {x;;.x ... 2.} are feature set
for training data i, ¥; €{-1,+1} declared the class
label. Hyperplane SVM linear classification,
denoted by

wx; +b=0
®)



w and b is the model parameter. is the inner
product between w and xi. The data xi that goes into
the 1st class is the data that satisfies the following
inequalities:

While the data xi that goes into the +1 class is
the data that satisfies the following inequalities:

woax; +b= 41

Optimal margins are calculated by maximizing
the distance between hyperplane and nearby data.
This problem is formulated into Quadratic
Programming (QP) problems, by minimizing inverse
equations. This optimization can be solved by
Lagrange Multiplier with equation 5.
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1.4.  Cosine Simlarity

Cosine similarity is used to calculate the query
relevance approach to the document. The greater the
value of the query vector similarity with the
document vector the query is considered more
relevant to the document. Cosine of 0° is 1, and less
than 1 for every other angle. Thus two vectors of the
same orientation have cosine similarity of 1, the two
vectors in 900 have the similarity of 0. Cosine
similarity is mainly used in positive space, where the
result is limited (0.1). Cosine similarity then gives a
benchmark how similar the two documents [14].

m
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C5(d1,d2) =
|Zt=a Weg, [Zf=s Wrz,.iz
X - (6)
where :
W, = document term weighting d .

W, s, =document term weighting d-.

2. RESEARCH CONTENTS

In this research, will develop question and answer
system in front-office case by applying SVM
method. Input data in the form of question will be
through preprocessing stage, then classification with
SVM method, and search the answer by cosine
similarity method. The amount of data used in this
study, ie 146 data consisting of 82 data train and 64
test data.

2.1. System Analyze

As for some processes that will run on this
system, which in this system for some parts that is
training and testing. The following processes
performed in this system are shown in Figure 2.
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Figure 5 System Architecture

2.2. Analysis Data Input

Data Input used is data in the form of
questions. The input data will go through the
preprocessing step process

2.2. Analysis Preprocessing
There are several stages done in the

preprocessing stage. The preprocessing stage is Case

Folding, Cleansing, Tokenizing, Remove Stopword,

and TF-IDF weighting. Here is an overview of the

Preprocessing step shown in Figure 3.
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Figure 6 Stage Preprocessing

2.2.1. Case Folding
Case Folding is the process to transform text
into the same case into lowercase or uppercase) [10].

2.2.2. Cleansing

Cleansing is a process to cleaning up words
that are not needed. The word is contains url,
hashtag (#), username (@username), and email.
Also punctuation marks such as dots (.), Commas
(,), and other punctuation will be omitted. In this
study, the cleansing process to remove symbols such
as punctuation and emoticons in the text. The
following list of cleansing is shown in table 1.

Table 1 Cleansing List

Character Information

? Question mark

! exclamation mark

“ quotation marks
© Smile
® Sad
&) Flat
fullstop




, Comma
; semicolon

2.2.3. Tokenizing

Tokenizing is the process of separating words
in text into multiple word sequences separated by
spaces or other characters. In this study, separator
characters use (") spaces.

2.2.4. Remove Stopwords

Remove Stopword is a to remove words
contained in the stoplist. The words contains
unrelevance to the text and are defined in the
stopword list. Here is a list of Stopword / Stoplist

shown in table 2.
Table 2 Stopword/Stoplist

No | Stopwords | No Stopwords
1 yang 18 dari

2 untuk 19 menjadi
3 saya 20 masih
4 harus 21 aja

5 saja 22 itu

6 terdapat 23 dalam
7 setiap 24 pada
8 di 25 ini

9 tentang 26 yg
10 ada 27 ke
11 jika 28 mau
12 cara 29 kok
13 tetap 30 soalnya
14 dengan 31 apakah
15 hanya 32 katanya
16 seperti 33 kata
17 atau

2.2.5. TF-IDF Weighting

At this stage, after the process of remove
stopwords will be processed by using TF-IDF
weighting. The weighting process is carried out on
the term in the question sentence with formula (1),
so we get the weight of each term in the sentence
that will be used the training process with SVM.

2.3. Support Vector Machine

In this study, the process of classification
using SVM method. Classification is done after the
preprocessing process. Class The classification used
is 7 classes and the SVM method used is One Vs
One with the RBF kernel. The 2 stages of the
classification process is the training and testing
process. Here is an explanation of the training
process.

2.3.1. SVM Training Analysis

In the process of SVM training stage, the
input data is class data and training data. Where in
the data train amounted to 82 data train. Then,
proceed to the kernelization and calculation process
to get the value of support vector and get the

dividing field for the data testing process. The
process stages of SVM training are illustrated in
Figure 4.
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Gambar 7 Stage Training SVM

2.3.2. SVM Testing Analysis

In the test data analysis, test data in the
process with preprocessing stages up to TF-IDF
weighting process as in the training process. Then it
will be classified with SVM.

In Multiclass  Support Method Vector
Machine One Vs One built k = === SVM binary,
with Kk is the number of classes. For each model the
i-th classification is trained using the entire data, to
find the solution of the problem. Whereas in the test
data there are 64 data. Then, proceed to the
kernelization process and calculation with the
dividing field obtained from previous training data.
The final result of the SVM test is the question class
decision. The process stages of SVM testing
described in Figure 5.
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Gambar 8 Stage SVM Testing

2.4. Cosine Similarity

In this study, cosine similarity method is used
as a search for the test data. This method will look
for closeness between the test data on the train data.
The final result of this method is the prediction of
the answers to the test data.

2.6. Calculate Accuracy

In testing the accuracy of question and answer
system research with SVM method is calculated
from the accuracy of the questions and answers
given. In this test given the data train as much as 82
questions and test data amounting to 64. The
Accuracy Result obtained shown in table 3.

Table 3 Accuracy Result

Process Sum of Question
Training 82
Testing 64

Correct Answer = 25
Total of true classification = 40

Number of questions= 64
Jjumiah jewaban yang benar

akurasi = x100%;

jumlah pertanyaan
: 25 |
akurasi = ;xlﬂﬂ%

akurasi = 3904

3. CLOSING
3.1. SUMMARY

The conclusions from the test show that the
application of svm method for question and answer
system in front-office case resulted in 39% accuracy
and classified question data yielding 40% accuracy.
This is influenced by the amount of training data
along with different language patterns from the test
data to the training data despite having the same
intention to the training data.

3.2. CONCLUSION
In this final project research, there are still

many deficiencies that can be improved for further

research. The author's suggestion to be submitted is

1. For further research it is suggested to add data for
training.Untuk penelitian selanjutnya disarakan
untuk tidak mencoba menggunakan stopwords
apakah mempengaruhi akurasi atau tidak.

2. It is recommended to use different classification
methods such as Fuzzy KNN-C.

3. For further research it is advisable not to use
remove stopwords whether it affects accuracy or
not.

4. For further research it is suggested to use other
SVM multiclass methods such as ECOC or One
Vs All.
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