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Abstract—One of graduation requirements at university is
completing undergraduate thesis. At Industrial Engineering
Universitas Ahmad Dahlan, undergraduate thesis titles are
documented by thesis coordinator. The problem is that
students are less knowledgeable on thesis topics, so they do not
really know the previous students’ thesis topics. Based on the
problem, this research aims at developing a program to classify
thesis title so the knowledge on the trend of thesis title topic
can be got. The method used in this research was K-Means
clustering, while range measurement method used was cosine
similarity. The testing used Silhouette Coefficient method. The
phases from text mining were tokenizing, filtering, stemming,
similarity, classifying, testing. The result of this research is a
program that can process the title data into trend group
pattern of thesis title topic.

From 138 data obtained, there are three clusters arranged
based on the field on Industrial Engineering study program.
Silhouette Coefficient testing shows score of 0.5674 that shows
the clustering result is classified low. It occurs since the textual
data of the thesis title is too widely distributed, so the title has
relatively low similarity score

Keywords— thesis title, cosine similarity, k-means, clustering,
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I. INTRODUCTION

The knowledge on the trend of undergraduate
students’ thesis topic at university generally and study
program specifically can positively give benefits for both
curriculum development and roadmap planning for
institution scaled research. However, technology to quickly
get overall information from the result of students’ thesis is
really limited if compared to the available storing
technology. Another problem found at university is the
automatic thesis title clustering process as at Industrial
Engineering Study Program Universitas Ahmad Dahlan that
had never carried out thesis clustering. All this time,
Industrial Engineering had not had documented data that
showed the trend of thesis title at every year. Whereas,
approximately 50 students of this study program graduate
every year. It means there were about 50 undergraduate
thesis titles produced at this study program every year. As a
result the thesis title data was only there on the coordinator
in excel file format and had not be published. If those thesis
titles were classified, it can ease in giving reference for
students in taking thesis title topic.
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One of techniques used in managing document in
text format is text mining. The scope of text mining involves
clustering, classification, dimension reduction, topic
modeling, and similarity computing [1]. Several researches
related to text mining which have been conducted were
similarity analysis on clustering by using shared nearest
neighbor (SNN) method [2]. The use of K-Means method is
also in clustering document in text format [3]. In addition,
K-Means method is one of ten best data mining
algorithm[4]. Another application is text mining for Arabic
alphabet [5]. Review of 50 years clustering K-means [6].
and Text document clustering by using SNN method [7].
Exploring clustering methods in classifying data in text
format and An experimental result from S. Jaiganesh (2015)
proved that the cosine measure is the best comparability
measure for the k-means calculation [8]. K means clustering
algorithm is an algorithm that is sensitive to outliers [8].

From the existed problem and the ability of K means
algorithm to group text data, trend clustering on thesis titles
is done by using K-Means Clustering with Cosine
Similarity. It is expected that this research can classify the
thesis title into trend group pattern of thesis topic as
consideration in giving reference to students and curriculum
development.

II. RESEARCH METHOD

A. Research Data

Research data used in this research was data of
undergraduate thesis title of Industrial engineering study
program with the data number of 138.

B. Text Mining

Text mining involved traditional data mining algorithm
such as clustering, classification. Text mining is a repeating
process involving analysis repetition by using different
setting and using or excluding particular requirements for a
better result. The result of this step can be form of document
collection, long-term or multi-terms topic list, or rules to
solve classification problem. The steps of text mining) is
shown on Fig. 1 [9]
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Fig. 1. Text Mining Process Flow

1. Collect Data

The first step in text mining research project is
collecting textual data that is needed to explore the quality
information from the textual data.

2. Text Parsing

Textual data parsing is started by taking character
sequence (such as sentence sequence in text document) and
break it down into tokens (units, where one unit exists in
one word, number, or punctuation). This process is called as
tokenization. Tokenization process is the process of
breaking up sentence or document into word pieces [10].
After the tokens are found in the document, normalization is
done to eliminate the word complexity or called as
stemming. For computation, stemming functions to reduce
all similar word variation.

3. Text Filtering

Corpus in thousand documents probably contains a lot
of irrelevance, both to differentiate one document and
another and to summarize document. Tracking particular
terms manually to delete irrelevant terms is a work that
often takes time and a subjective task from all text mining
steps.

4. Calculate Terms Count

Terms counting is carried out by calculating Term
Frequency-Inverse Document Frequency (tf-idf) [11]. Tf-idf
is a numerical statistic that reflects how important a word is
to a document in a collection. Tf - IDF is often used as
weighting factor in searches of information retrieval and text
mining. State that word/term count is explained with
equation (1) [12]

thidf (t;. d;) = tf (t;.d;) x log(

N (ti]j (1)

where :

tfidf (t;,d;) = word/ term count towards document d;

tf (t,d;) = number of times word/ term t; appears in
the document d;

N = total number of documents

N(t) = number of document with word/ term t; in it.

5. Cosine Similarity

Cosine similarity is a method to measure similarity
between two vectors by measuring the cosine of the angle
between them. The cosine of 0 is 1, and the bigger angle; the
smaller similarity [13]. The cosine similarity is better than
jaccard similarity and combination between cosine and
jaccard similarity [14]. Cosine similarity is shown in
equation (2).
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Where :
X, = number of terms contained in the document a
X}, = the number of terms contained in the document b
1 =1, namely the number of terms in each document
d = each term multiplied by the number of terms in the
document.

6. K-Means Clustering
K-means clustering is a method that includes in
partitioning clustering algorithm group. K-means clustering
algorithm is a centroid based methodology in wich the
similarity of group is measured in concern to the mean
estimations of the documents [8]. K-means clustering
algorithm is as following:
a) Determining the number of cluster
b) Determining the center of each cluster
¢) Calculating centroid or average of the data in each
cluster and classify each data to centroid or the
average based on the closest range
d) Back to step c if there is still data that migrate to
another cluster or if the centroid score changes.

7. Silhouette Coefficient Testing

Silhouette coefficient is used to find out the cluster
quality and strength, how good an object is placed in a
cluster [13]. Score of silhouette coefficient is shown in
equation (3).

bii) — ali)
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where :

s(i) = value of silhouette validity with object i

a (1) = average distance between objects 1 with all objects

in the same cluster (intracluster)

b (i) = average distance between objects 1 with all objects
in the nearest cluster (nearest cluster)
max = maximum
III. RESULT AND DISCUSSION
In this research, data obtained from Industrial

engineering study program is processed through text mining
phases:

A. Collect Data

Collect data is carried out by collecting data. The data
was obtained from coordinator of undergraduate thesis of
Industrial Engineering study program. The data obtained is
saved in excel format. To process the document, the data is
inputted to system and stored in database by using
MongoDB. The process of Load Data is shown on Fig. 2.
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In this process, data selection per year is also carried out.
The document of title per year is shown on Fig. 3.

Undergraduate Thesis Data

Undergraduate Thesis Data 2012

Undergraduate Thesis Data 2013

Fig. 3. The Result of Selection Process

B. Text Parsing

The process of text parsing is divided into two which are
tokenizing and stemming. Tokenizing is used to break down
the sentence into words. After tokenizing, stemming and
filtering is done. The result of tokenizing, stemming and
filtering is shown as the following Fig. 4.
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Fig. 4. The Result of Tokenizing and Stemming

C. The process of Document Clustering

Before clustering, document from preprocessing result
will be tested with TF IDF. After that, clustering by using
K-Means method is carried out. In the clustering process, 3
clusters are used which are Product Ergonomics and Design,
Quality Management, and Production system. The result of
clustering is shown on the following Fig. 5.

Undergraduate Thesis Data 2012

Undergraduate Thesis Data 2013

Fig. 5. Clustering Result

Clustering result is then presented in the form of
undergraduate thesis topic trend graphic. The graphic is
shown on the following Fig. 6.
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Fig. 6. Undergraduate Thesis Topic Trend Graphic

D. Testing

From 138 data clustering by using K-Means method,
the result of Silhouette Coefficient is 0.5674. With the
number of cluster of 3, which are Product Ergonomics and
Design, Quality Management, and Production system, the
result is relatively low. From the analysis, the wide
distribution of thesis title makes the testing score become
low. The low score of silhouette coefficient is because the
data used is thesis titles written in different words from one
to another title.

Clustering result with Silhouette Coefficient 0.5674 can
be seen on Fig. 6. And from the graphic on figure 6, it can
be seen that undergraduate thesis topic trend of industrial
engineering from the three fields is relatively stable but has
some difference as following:

1. In 2012-2013 topic on Product Ergonomics and Design
and Quality Management increased, but topic on
Production System decreased.

2. In 2015-2016 topic on Product Ergonomics and Design
and Quality Management decreased, but topic on
Production System increased.

IV. CoNcLUSION

Based on the result of the research on the
Implementation Text Mining on Undergraduate Thesis Title



Topic Trend Clustering at Industrial Engineering Study

Program Universitas Ahmad Dahlan by Using K-Means

Clustering with Cosine Similarity”, it can be concluded that:

1. A program with python programming language that can
group the thesis titles to show the trend every year has
been developed.

2. From the silhouette coefficient testing, the result of
silhouette coefficient is 0.5674.

The low score of silhouette coefficient is because the data
used is thesis titles written in different words from one to
another title. In addition, textual data of thesis title is too
widely distributed so it results in low similarity range score
from one to another with condition of range cluster = 3.
However, if condition of range cluster = 9, 10, 11, the score
of silhouette coefficient is relatively high which is 1.
Because of the more number of cluster, the textual data of
thesis title will position based on the members which have
high similarity score.
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