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Foreword from General Chair EECSI 2022

In the name of Allah, Most Gracious, Most Merciful.

Welcome to the nineth International Conference on Electrical Engineering, Computer
Science and Informatics (EECSI 2022) in Jakarta, Indonesia.

The 9th EECSI 2022 provides platform for researchers, academicians, professionals,
and students from various engineering fields and with cross-disciplinary working or
interested in the field of Electrical Engineering, Computer Science, and Informatics to
share and to show their works and findings to the world.

| would like to express my hearty gratitude to all participants for coming, sharing and
presenting your experiences in this vast conference. Only high-quality selected papers
are accepted to be presented in this event, so we are also thankful to all the
international reviewers and steering committee for their valuable work. | would like to
give a compliment to all partners in publications and sponsorships for their valuable
supports.

Organizing such an prestigious conference was incredibly challenging and would have
been impossible without our outstanding committee, so | would like to extend my
sincere appreciation to all committees and volunteers from Universitas Budi Luhur as
a host and all colleagues from Universitas Islam Sultan Agung, Universitas
Diponegoro, Universitas Sriwijaya, Universitas Ahmad Dahlan, Universitas
Muhammadiyah Malang, Universiti Colleg TATI, Universiti Teknikal Malaysia Melaka
(UTeM) and IAES Indonesia Section for providing me with much needed support,
advice, and assistance on all aspects of the conference. A special thanks for IEEE
Indonesia Section for the technical co-sponsorship during the conference. We do hope
that this event will encourage the collaboration among us now and in the future.

We wish you all find opportunity to get rewarding technical program, intellectual
inspiration, renew friendships and forge innovation, and that everyone enjoys this
conference.

Mohammad Syafrullah, Ph. D
General Chair EECSI 2022



Foreword from IAES Indonesia Section

Bismillahirrohmannirrahim,
Assalamualaykum warohmatullahi wabarakatuh and Good Day,
Ladies and Gentlemen,

We would like to welcome our colleagues to attend the 6" International Conference
on Electrical Engineering, Computer Science and Informatics (EECSI 2022) held
virtually in Jakarta on October 6™ - 7t, 2022.

| hope this event will become a great event for researchers, engineers and
professionals to strengthen ties and partnerships and their findings and development
to the world in the field of electrical, computer, and informatics.

Institute Advanced Engineering and Science (IAES) collaborating with Universitas
Budi Luhur, Universitas Diponegoro, Universitas Ahmad Dahlan, Universitas Gajah
Mada, Universitas Islam Sultan Agung, Universitas Sriwijaya, Universitas
Muhammadiyah Malang, and Universiti Teknologi Malaysia as several tops
universities have successfully organized the conference nine times since year 2014.
This achievement is due to valuable contributions also from our colleagues from
Universitas Budi Luhur. | would like to put my sincere gratitude and appreciation for all
partners, friends, organizing committee, reviewers, keynote speakers, and participants
who have made this event as a key stage to show great progress to the world as today.

| would also like to extend my gratitude to Rector of Universitas Budi Luhur, academia
and supporting staffs from Universitas Budi Luhur who become a main host and IEEE
Indonesia section as a technical co-sponsor for EECSI 2022.

We wish you a happy conference and success always.

Thank you.

Assoc.Prof. Mochammad Facta, Ph.D
IAES — Indonesia Chapter




Foreword from Rector Universitas Budi Luhur

Distinguished Guests and Participants, Excellencies,
Ladies and Gentlemen

On behalf of the EECSI 2022 conference organizers, | would like to express my
gratitude to all of you, who have come together here from various countries, for your
cooperation which has enabled us to conduct a highly fruitful conference.

In this year's EECSI Conference which main theme was “Bridge Toward Industrial
Revolution 4.0 and Its Applications on Electrical, Electronics, Computer Science and
Informatics for Humanity”, | expected that every participant to make contribution to this
related field and promote mutual understanding among the participants through this
event.

It is good for Budi Luhur University to learn about the excellent research done from
different country regarding the conference topic. We also learned new ideas from each
other, which we could adopt to further improve our work in this important area. | would
like to pay my deep respect to all the participants for your positive participation.

We greatly appreciate the support we have from the EECSI conference organizing
committee, to the Program Chairs, to the Program Committee for their extremely hard
work for the details of important aspects of the conference programs and social
activities. They have made this a very pleasant experience.

Finally, on behalf of the Conference Committee, | would like to express my
appreciation to all the participants for taking time out of your busy duties to attend the
event and to all your organizations for sending excellent participants to the event.

Assoc. Prof. Dr. Ir. Wendi Usino, M.Sc, MM
Rector Universitas Budi Luhur
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Abstract— This research aims to form a ground-truth
dataset in the entity-matching process used to detect duplication
of records in a bibliographic database. The contribution of this
research is the obtained dataset which can be used as reference
in measuring and evaluating the entity matching model
implemented in bibliographic databases. This aim was achieved
by developing a decision support system through experts who
act as decision makers in the bibliographic databases field to
construct ground-truth datasets. The model used in this decision
support system weights similarity by comparing each attribute
of the pairwise record in the dataset. An expert who understands
all characteristics of the research database can use the graphical
user interface to evaluate and determine the pairwise record
that meets the conditions, such as duplication of records. This
research produces a ground-truth dataset using the decision
support system approach.

Keywords— decision support system, ground-truth dataset,
bibliographic database

L.

Scientific articles are currently packaged in digital form
and managed using institutional repository software to ensure
that the dissemination of scientific publications can reach
awider community. According to [1], this collection of
scientific databases is termed a bibliographic database, which
refers to a dataset consisting of scientific journals,
proceedings, books, and other scientific articles packaged in a
digital form. However, according to [2], there is duplication in
research databases, implying that several scientific articles can
be stored with more than one data entry. One of the
contributing factors is that articles can be stored in more than
one institutional repository and then indexed by the indexing
software as different data sources. According to [3], another
cause of duplication occurring in research databases can be the
extraction of metadata from imperfect scientific articles,
resulting in numerous errors in the derived information. The
duplication conditions in these research databases are termed
by [4] redundant papers.

INTRODUCTION

The detection of record duplication in a database is highly
needed at the data integration stage when the data source does
not have a record identifier [5]. In addition, it is used to
improve the quality and data validity in a database. According
to [6], when duplication detection is applied to a single
database, it is known as deduplication, and if applied to a
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different database, it is known as record linkage. According to
[7], duplication detection compares attribute values on pairs
of records in a dataset and produces a quadratic comparison
with a fairly large amount of data.

Various approaches and techniques have been widely used
to build a model that can detect duplication in a database. To
test the various models, several evaluation measures were
used, such as precision, recall, and f-measure [8]. The greater
the value generated in the evaluation stage is, the more precise
the developed model is. This evaluation stage can be done by
referring to a ground-truth dataset as a dataset containing valid
data information [9]. In the duplication detection context, the
ground-truth dataset contains pairs of records with duplicate
states referring to the same entity [10]. Another term for a
ground-truth dataset is the gold standard, which can be used
to verify the developed duplicate detection model.

A dataset which represents that record pair is duplication
data in processing the entity matching is not always available.
Dataset like this is known as ground-truth dataset or gold
standard. Even according to Christen [10] the existence of
ground-truth dataset can become the reference to confirm the
status of record pair if it is duplicate or not because record pair
with duplication status has been recorded in ground-truth
dataset. Besides, a ground-truth dataset is also adjusted with
the duplication case which would be detected until it is
adjusted with the domain and problem scope that would be
solved. The effort of manifesting ground-truth dataset needs
quite hard effort because of the adjustment with data
characteristics and expertise of an expert who has capability
to determine the duplication criteria from the problem which
would be solved.

This research aims to build a ground-truth dataset through
the decision support system approach using a weighting
similarity model. This decision support model can be used to
determine whether a pair of records is duplicate. Duplication
determination is recommended by the decision support system
and validated by an expert who understands bibliographic
database management. This ground-truth dataset can later be
used as a reference dataset to measure duplication detection
performance (e.g., precision, recall, and f-measure).
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II. LITERATURE REVIEW

The use of the similarity function in research on
deduplication in research databases was carried out by [11]
using the graph approach applied in the OpenAire
architecture. The similarity function was used to obtain the
degree of similarity between the entities in a graph, such as the
author and the title of the scientific publication. The similarity
function was also used in research [12] to develop a dbDedup
model that can detect duplication and perform compression to
save storage and avoid remote database replication processes.
Furthermore, another research [13] used various similarity
functions to validate the results of duplication in databases and
suggested that character-based similarity using Jaro—Winkler
provided the best detection results. According to [10], the
ground-truth dataset at the model evaluation stage in
duplication detection can produce true positives, false
positives, true negatives, and false negatives.

Further research on intelligent decision support systems
has been carried out by [14] to provide recommendations for
the selection of machine learning algorithms using case-based
and rule-based reasoning approaches. This research helps non-
expert users to obtain the necessary machine learning
algorithm recommendations based on the particular
requirements of the case to be solved. The similarity function
was also used by [15] to provide product recommendations on
e-commerce applications. The cosine similarity function was
used to calculate the level of product similarity, and content-
based filtering was applied to calculate the customer
recommendation score. Through this combination of models,
the system can provide recommendations for a series of
products that fit customer preferences. Similar research was
also performed by [16], who used the similarity function to
provide product recommendations in e-commerce
applications using the collaborative filtering approach. The
research implementation of decision support systems for the
selection of e-resources for digital scientific reference sources
has been carried out by [17], who used the PROMETHE II
model to provide users with recommendations on databases,
journals, proceedings, books, and other electronic scientific
sources.

III. PROPOSED METHOD

A. Dataset

In this research, the dataset was a Web of Science (WOS)
research database, consisting of 6,190 record datasets. These
data were obtained directly from the SINTA database used for
indexing and scoring research activities in Indonesia.

B. Indexing Stage

In the entity matching process, the comparison stages are
carried out in pairs to reduce the complexity of computing.
Reference [18] emphasizes that there is a standard stage of
indexing in entity matching during which a blocking process
occurs. This is also supported by [10], who stated that the
indexing process was carried out to reduce the level of
complexity. Indexing is performed by reducing the number of
matches or comparisons in pairs between entities.

Based on [6], when two datasets are compared to form a
record pair comparison, datasets A and B are compared with
each other, resulting in a |A| x |B| combination of record pairs,
as expressed in (1). Meanwhile, if the comparison of records
is carried out in a single dataset A, then the amount of record
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would be calculated as |A| x (JA]-1)/2 because the record
compared to itself is eliminated (2).

|Al x |B] 1)

|Al x (JAI-1)/2 2)

C. Similarity Function

The data used in the entity matching process are low in
data quality, and according to [6], these data contain errors and
a variety of typography errors, such as name data, affiliations,
and addresses. Comparing the attribute values from two
different data sources using only a combination of texts is not
possible with a large data set. Generally, comparisons of
attribute values produce either the same (match) or not the
same information (not-match). Therefore, a more precise
approach is needed to create a comparison function that could
indicate the degree of similarity.

Furthermore, [19] asserts that the most frequent data types
are text or string; therefore, string similarity can be one of the
approaches used to compare the values of attributes.
According to [20], the main purpose of this field—record pair
comparison stage is to compare the attribute pairs individually
and generate a comparison vector for further processing.
Some techniques that can be used in string comparison include
the following:

. Character-Based Similarity Metrics

One of the similarity functions included in the category of
character-based similarity is the Jaro—Winkler function, which
is a variant of the Jaro distance metric that measures the level
of similarity between two strings and is often implemented in
duplication detection [21]. The greater the value generated by
the Jaro—Winkler function, the greater the degree of similarity.
The value 0 means no resemblance, and the value 1 means that
the two strings are absolutely equal. The Jaro similarity
function uses the following formula:

. 1 -t
SiMjaro(s1,52) = 3 (i + é + CT) 3)
Simyinkier (51,52) = Simjam (51,52) + (1 .0- Simjam (51,52)) 1p (4)

The variable c is the exact same number of characters; s/
is the length of string 1; 52 is the length of string 2; and 7 is the
sum of the transpositions or the same character in the string.
Variable / is the length of the common prefix at the beginning
of the string with the maximum value of 4 characters, while p
is the scaling factor constant, with its default value being 0.1.

«  Numeric Similarity Metrics

In the similarity value calculation, numeric data types can
also be calculated using the degree of similarity. If the numeric
values n/ and n2 are exactly the same, they have a similarity
value of sim(nl, n2) = 1.0 [10]. For the function to produce a
more precise value, it can set the maximum value (dmax) of
the existing value distribution. Formula 5 expresses the
similarity function for numeric values:

1.0 — (w) if |In1 — n2| < dmax,

sim num_abs — { dmax (5)
0.0 else
D. Decision Support System
A computer-based system that can provide

recommendations for a number of alternatives to assist in
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decision making in structured and unstructured conditions is
referred to as a decision support system [22]. The
development of this decision support system requires data
input to perform the reasoning process, relying on expertise
and knowledge base to generate a recommendation [23].

IV. RESULT

This research developed a decision support system by
utilizing weighting similarity using the Jaro—Winkler
algorithm. This decision support system application can be
used to validate whether or not a record pair is duplicated.

A. Dataset Web of Science Representation

The structure of the Web of Science dataset used in this
research is reflected in Table I. Each record in the dataset is
assigned an identifier (id), in this case id wos, to perform
tracking when a pair of records finishes comparing the weight

of similarity.

TABLE L DATASET REPRESENTATION
Field Type Null Extra

id_wos int (9) No auto_increment
author_id int (9) No

author_name varchar (255) No

gswos_article id int (9) Default Null

gswos_ut varchar (255) Default Null

gswos_doi varchar (255) Default Null

gswos _title varchar (255) Default Null

gswos_venue varchar (255) Default Null

gswos_date publish | date Default Null

gswos_cite text Default Null

gswos_url varchar (255) Default Null

B. Indexing Stage

The indexing stage is performed to reduce the number of
candidate pairs which will later be used as record pairs to be
compared in the next stage. From the 822 authors in the 6,190
recorded Web of Science datasets, it appears that there is a
minimum of one publication and the maximum of 126
publications owned by the author (Fig. 1).

Papers Distribution for Each Author

]
o
S
=

Fig. 1. Distribution of the total publication number by single
author.
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With the help of the record linkage toolkit library,
experimental distribution of several types of blocking can be
obtained, as reflected in Table II.

TABLE IL INDEXING RESULT OF WEB OF SCIENCE DATASET
Parameter Value
Number of Record 6.190
Full Indexing 19.154.955
Sorted Neighbourhood (w=7) 21.918
Blocking (author _name) 81.117
Blocking (title) 806
Blocking (venue) 52.364

Full indexing is performed by comparing all records
in the dataset using Formula 2. Therefore, the number of
records is calculated as follows:

IAlx(JAF1)/2 = (6190 * 6190 -1)/2

19.154.955

Figure 2 summarizes the results of the indexing stage
process to obtain candidate pairs. Based on the results in Table
II, a total of 806 records are used as the database for the
development of decision support systems.

Indexing of 6.190 Record Dataset

81417

Fig. 2. The result of the indexing process based on several blocking
techniques.

C. Similarity Function Implementation

After a candidate pair is obtained, the next stage is to
compare the attributes that are used as determinants of
whether there is a case of duplication in the research database.
Four attributes are used in identification: the author, title,
venue (journal/proceedings), and the period (the year of
publication). Each attribute is then compared based on the
level of similarity and assigned the weight of comparison. In
the next stage, each weight is grouped into a weight vector
(similarity sum).

The result of this similarity sum is used as the reference to
determine whether there is duplication. A threshold (O) value
will be used to determine the duplication status. If the average
value of the similarity sum exceeds the threshold, it is
identified as duplication (match); otherwise, if the average
value of the similarity sum is below the threshold, it is not
considered duplication (not match).
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TABLE III. SAMPLE OF CANDIDATE PAIR SIMILARITY

6 519 (0.528075( 1.0 1.0 1.0 0.882019
567 (0.419192( 1.0 1.0 1.0 0.854798
2350 [0.466977( 1.0 1.0 1.0 0.866744
2379 [0.478355( 1.0 1.0 1.0 0.869589

The score value is obtained by calculating the average
value of the comparison vector as follows:

r6_519 (0.528075+1.0+1.0+1.0)/4
= 0.88201875

16 567 = (0.419192+1.0+1.0+1.0)/4
= 0.854798

16 2350 = (0.466977+1.0+1.0+1.0)/4
= 0.86674425

6 2379 = (0.478355+1.0+1.0+1.0)/4
= 0.86958875

The value of this calculation is used as the reference output
for the decision support system to provide recommendations
on how long this pair of records is categorized as duplication
or not.

D. GUI Model of Decision Support System

An expert who understands the details of managing
bibliographic databases will act as the decision maker in
determining whether or not the obtained pair of records is
categorized as duplicates. Figure 3 shows a graphical user
interface model that can be used to help decision makers to
determine whether record pairs are duplicates or not.

The similarity level of a record pair can be generated by
comparing each attribute using the similarity function, and the
aggregation process is performed to obtain the similarity level
value from the record. Furthermore, the decision maker can
validate the output of the similarity function calculation
results. The Match button is selected when the pairwise record
is a pair of duplicate records; similarly, the Not Match button
is pressed to validate that the record pairs are not duplicates.
After all alternatives have been evaluated by the decision
maker, the results will then be stored as a ground-truth dataset.

85! Decision Support System for Constructing Ground-Truth Dataset a X

IMAM MUCH IBNU SUBROTO Author Name ' |HERMAN YULIANSYAH

Proposal of the S-score for measuring the
perfomance of researchers institutions and
joumals in Indonesia

Proposal of the S-score for measuring the
performance of researchers institutions and
joumals in Indonesia

Title

’SCIENCE EDITING ’
Venue

|
’SCIENCE EDITING ‘
|

[AuG 2018

88.20%

Record 1 of 806

| ‘Date Publsh: [AUG 2018

Fig. 3. The GUI of the decision support system model.

The recommendations generated by this decision support
system are the first validation stage in the formation of a
ground-truth dataset. The second stage of validation is
performed by the decision maker as the final validator
determining the record pair based on the similarity
information generated by the system.
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E. Co-Authorship Problem

There is information of co-authorship as the paper writing
altogether then the ownership of a paper will attach to each
author. However the pair of this paper author will form a
unique record and not considered as duplication as seen Figure
4. Even though there is more than 1 information of paper X in
the dataset is not assessed as a duplication because the
information of paper X is ownership of each author.

T T

Author 1 Author 2

R N
b
anes X Representation >
/s
/

Research Table

) R1 3 Author 1] Paper X

T2 | Author 2| Paper X
E Author 3 | Paper X
E Author 4 | Paper X
E>Aumor5|PaperX

Author 4

Author 5
Fig. 4. Representation of Co-authorship in a Paper

Different from the condition as in Figure 5 when
combination between author and paper there is more than one
record. As in record 2 and record 3, where there are two same
informations. Likewise in record 6, record 7, and record 8
which refer to the same information. The case like this will be
identified as a duplication in the basis of research data.

X
S

Author 1
Author 3

%),
A
Author 2

Research Table

p R d huor 11Parx |

TP | Author 2| Paper X
E Author 2 | Paper X
R4
=
P rs 2
p 7 2
Y2 | Author 5| Paper X

N\,
\
Represemation>
/
y Author 3 | Paper X

Author 4 | Paper X

Author 4 Author 5 | Paper X

Author 5 | Paper X

Author 5

Fig. 5. Duplication Representation of co-author and paper

V. CONCLUSION AND FUTURE WORK

The proposed decision support system approach can be
used to build ground-truth datasets, ensuring that the
classification of bibliographic databases containing pairs of
records indicated as duplicates can be determined not only by
the recommendations of the decision support system but also
by the experts who understand how bibliographic datasets are
managed. This approach allows classification stages to be
performed in layers to improve the quality of the resulting
ground-truth datasets. As part of further research, scholars can
utilize ground-truth datasets to measure the evaluation
parameters in the development of models on duplication
detection in bibliographic databases.
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