Technology and Society Perspectives (TACIT) Vol. 2, No. 2, July 2024, pages 252-262

Design of a Decision Support System for Housing Selection Using
the Web-Based Additive Ratio Assessment (Aras) Method

Fabio Junior!", R. Wahyudi Darmawan?, Septa Petriyansyah3

125 Program Studi Teknologi Informasi, Universitas Tangerang Raya, Indonesia

ARTICLE INFO

Article history:
Received: 06 July 2024
Revised: 08 July 2024
Accepted: 15 July 2024

DOI:
10.61100/ tacit.v2i2.205

Keywords:

Housing Selection, Additive Ratio
Assessment (ARAS) Method, Decision
Support Systems

SIeiel

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 4.0
International License

1. INTRODUCTION

ABSTRACT

Population growth in Indonesia continues to increase, making the need for houses as
a place to live also increasing. The current large number of housing complexes with
various criteria and their respective advantages makes prospective buyers quite con-
fused about choosing the right and suitable housing for their residence. This research
aims to provide recommendations for suitable housing for prospective buyers through
a decision support system using the Additive Ratio Assessment (ARAS) Method based
on calculations from Criteria Data, Sub-Criteria Data and Alternative Assessment
Data. The recommendations given are in the form of a ranking where the housing
alternative with the highest degree of utility value is the most recommended alterna-
tive. In this research, there are 5 (five) Data Criteria required by prospective buyers,
namely Price, Location, Accessibility, Facilities and Environmental Safety. Then there
are 5 (five) housing alternatives, namely Batara Parkview, Batara Village, Kota Ba-
tara, Triraksa Village 2 and Kota Cakra. The results of the decision support system
calculations using the Additive Ratio Assessment (ARAS) method produce (1) Kota
Cakra as the most recommended housing, then (2) Triraksa Village 2, (3) Batara
Parkview, (4) Batara Village and (5) Kota Batara.

ABSTRAK

Pertumbuhan penduduk di Indonesia yang terus bertambah membuat kebutuhan ru-
mah sebagai tempat tinggal juga meningkat. Banyaknya perumahan saat ini dengan
berbagai kriteria dan keunggulannya masing-masing membuat calon pembeli cukup
kebingungan memilih perumahan yang tepat dan sesuai untuk menjadi tempat ting-
galnya. Tujuan penelitian ini untuk memberikan rekomendasi perumahan yang cocok
untuk calon pembeli melalui sistem pendukung keputusan menggunakan Metode Ad-
ditive Ratio Assessment (ARAS) berdasarkan perhitungan dari Data Kriteria, Data
Sub Kriteria, dan Data Penilaian Alternatif. Rekomendasi yang diberikan berupa
perangkingan dimana alternatif perumahan dengan Nilai Derajat Utilitas tertinggi
menjadi alternatif yang paling direkomendasikan. Pada penelitian ini, terdapat 5
(lima) sampel Data Kriteria yang dibutukan oleh calon pembeli yaitu Harga, Lokasi,
Aksesibilitas, Sarana dan Keamanan Lingkungan. Kemudian terdapat 5 (lima) sampel
Alternatif perumahan yaitu Batara Parkview, Batara Village, Kota Batara, Triraksa
Village 2 dan Kota Cakra. Hasil dari perhitungan sistem pendukung keputusan
menggunakan Metode Additive Ratio Assessment (ARAS) diperoleh alternatif
dengan Nilai Derajat Utilitas (Ki) tertinggi = 1,000 yaitu Kota Cakra sebagai alter-
natif perumahan yang paling direkomendasikan, dengan adanya penelitian ini dapat
memberikan rekomendasi sehingga dapat membantu calon pembeli dalam mengambil
keputusan untuk memilih perumahan yang sesuai dengankebutuhannya.

Housing is one of the essential basic needs for human life, officially regulated in Law Number 1 of 2011
concerning Housing and Residential Areas. In this law, housing is defined as a collection of houses that form
part of a settlement, whether in urban or rural areas. This housing is equipped with infrastructure, facilities,
and public utilities designed to support a livable environment for its residents. The regulation reflects the
importance of housing not only as a place of residence but also as a means to support the social and economic
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well-being of society.

As time progresses, technology has penetrated nearly every aspect of human life, including the ful-
fillment of housing needs. The process of purchasing a home, which previously required significant time and
effort, has now become much easier and more efficient due to advances in digital technology. Prospective
buyers can easily access information about various available housing options through digital platforms with-
out needing to make physical visits to the location. These platforms offer convenience by allowing prospec-
tive buyers to explore multiple options, compare prices, assess facilities, and even obtain detailed insights
about the surrounding neighborhood of the desired property.

However, this convenience is accompanied by a new challenge: how to choose the most suitable
home from the many available options that meet the buyer's desires and needs. In a world where information
is readily accessible, the complexity of decision-making increases. Prospective buyers must consider many
different criteria, such as price, land area, available facilities, location, accessibility, and various other factors
that may influence their quality of life and long-term investment. If there is only one housing option that
meets the desired criteria, the decision-making process might not be a problem. However, in reality, in many
cases, several housing options meet the desired criteria, making it difficult to determine which one is the
most appropriate.

To overcome this challenge, prospective buyers need tools to help them make the right and efficient
decisions. This is where a Decision Support System (DSS) plays an important role. DSS is an interactive sys-
tem that combines data and models to assist decision-makers in dealing with semi-structured or unstructured
problems. With DSS, prospective buyers can be helped to evaluate the various options available based on
predetermined criteria, enabling them to make decisions that best suit their needs and personal preferences.

In the context of housing selection, one method that can be implemented in DSS is the Additive Ratio
Assessment (ARAS) method. ARAS is a multi-criteria decision-making method based on the concept of rank-
ing by using utility levels. The working principle of this method is by comparing the overall index value of
each alternative housing option with the overall index value of the optimal alternative (Damayanti, 2020).
The strength of the ARAS method lies in its ability to provide flexibility for prospective buyers in determining
the importance weight of each criterion according to their preferences. For instance, for prospective buyers
who prioritize location, the weight of the location criterion can be higher compared to other criteria such as
facilities or land area.

Through the development of a DSS based on the ARAS method, it is expected that prospective buyers
can obtain more accurate and relevant recommendations, enabling them to make more optimal home pur-
chase decisions. Additionally, the implementation of this method can provide broader benefits, such as as-
sisting property developers in better understanding market preferences and designing products that more
closely align with consumer needs. Furthermore, the results of this research are expected to contribute to the
development of decision support systems in other fields, especially those involving multi-criteria decision-
making, and serve as a valuable reference for researchers in the fields of information technology and deci-
sion-making.

2. THEORETICAL FRAMEWORK AND HYPOTHESES
In preparing this thesis, the author has drawn inspiration from and referenced previous research related to
the problem background of this study. The following summarizes relevant prior research:

Research conducted by Sitompul & Hasibuan (2018) on the Workforce Selection Decision Support

System for Security Services using the ARAS Method identified five assessment criteria: (1) height, (2) weight,
(3) age, (4) martial arts skills, and (5) communication skills. The final results of their assessment were sum-
marized to assist personnel in selecting job candidates efficiently and accurately.

Susanto (2018) explored the application of the Additive Ratio Assessment (ARAS) Method in select-

ing the best gym milk for increasing muscle mass. The study concluded that:

a. The ARAS method provides a precise and accurate decision-making process by comparing cri-
teria across several gym milk brands.

b. The decision-making process involves six criteria: (1) calories, (2) cholesterol, (3) sodium, (4)
carbohydrates, (5) sugar, and (6) protein, to determine the best gym milk for muscle mass en-
hancement.

c. The designed decision support system effectively displays detailed weighting values for each
alternative, helping users select the best gym milk.
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The system development method employed in this research is the Waterfall model, chosen for its
robust design concept and extensive documentation throughout the development process based on thorough
initial planning (Arizona et al., 2020). The Waterfall model provides a sequential approach to software de-
velopment, which is well-suited for projects with stable specifications. The model consists of several stages:
analysis, design, coding, testing, implementation, and support & maintenance.

A database is a collection of conceptual and structured data organized in a way that allows for ma-
nipulation, including updating, searching, and processing. In essence, a database comprises data that can be
managed and analyzed using specific operations. Within organizations, including educational institutions
like universities, data represents a significant asset. Consequently, these organizations must efficiently collect
and process data to meet their operational needs.

Initially, data was recorded manually in ledgers. However, with advancements in technology, data
is now stored in computerized files. This shift has made it easier for organizations, including campuses, to
handle large volumes of data without encountering processing difficulties. When an organization, such as a
campus, manages a substantial amount of data, the complexity of processing this information increases. To
address this challenge, the concept of data management systems (DBMS) is employed. A DBMS provides
tools for efficient data management and accessibility, facilitating the handling of extensive data sets (Nugra-
hanti, 2019). The following outlines the concept of database design:
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In the current system analysis stage, the objective is to examine the existing system utilized by the
company to assess and detail the procedures involved. This analysis aims to understand the functionality
and efficiency of the current system. The existing system at Badak Perkasa Group is as follows:
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3. RESEARCH METHOD
Definition of the Additive Ratio Assessment (ARAS) Method
The Additive Ratio Assessment (ARAS) method is a multi-criteria decision-making approach based on the
intuitive principle that the most optimal alternative should have the largest ratio concerning the considered
criteria. This method ranks alternatives by comparing the value of each criterion for every alternative, taking
into account the weight of each criterion to find the most ideal alternative. In the ARAS method, the value of
the utility function, which determines the relative efficiency of feasible alternatives, is directly proportional
to the relative effect of the value and weight of the main criteria considered in determining the best alterna-
tive. ARAS is based on the argument that complex problems can be simplified through relative comparisons,
where the ratio between the sum of normalized and weighted criteria values for the alternative under con-
sideration and the sum of normalized and weighted criteria values for the optimal alternative is evaluated
(Maulana et al., 2019).

The primary advantage of the ARAS method over other methods lies in its ease of calculation and
ranking of decision alternatives. With this method, the priority of each alternative can be determined based
on the calculated utility function value.

Calculation Stages of the Additive Ratio Assessment (ARAS) Method
The calculation process in the Additive Ratio Assessment (ARAS) method involves seven main steps:
1. Formation of the Decision Matrix: Constructing a matrix that lists all relevant alternatives and
criteria.
2. Formulation of the Decision Matrix: Calculating the value of each criterion for each available
alternative in the decision matrix.
3. Determination of the Normalization Matrix: Normalizing the values in the decision matrix to
eliminate the influence of different units.
4. Criteria Weighting: Assigning weights to each criterion based on its importance to the decision.
5. Formation of the Weighted Normalization Matrix: Calculating the normalized matrix that has been
multiplied by the weights of the respective criteria.
6. Determination of Utility Values: Calculating the utility values for each alternative based on the
weighted normalization matrix.
7. Ranking Based on Final Calculated Values: Ranking the alternatives based on the final calculated
values, where the alternative with the highest utility value is considered the optimal choice.

Application System Development Methods
The application system development method used in this research is the *Waterfall** method, chosen for its
strong design concept and extensive documentation of the entire development process based on accurate
planning from the beginning of the research (Arizona et al., 2020). The Waterfall method provides a sequen-
tial or orderly approach to the software development lifecycle, making it well-suited for developing software
with stable specifications throughout the process. The Waterfall model consists of several stages, which are:
1. Analysis: Identifying system requirements and specifications based on the existing problem.
2. Design: Designing the architecture and key components of the system to be developed.
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3. Coding: Implementing the design into functional code.
4. Testing: Ensuring that the developed code functions according to specifications and is free from
errors.
5. Implementation: Installing and running the software in the intended environment.
6. Support & Maintenance: Performing maintenance and updates after the software is implemented to
ensure its continued functionality.
The use of the Waterfall method in this research is expected to provide a clear and organized structure in the
development of a decision support system based on the ARAS method, thereby producing a final product
that meets the users' needs and the research objectives.

4. DATA ANALYSIS AND DISCUSSION

System Specifications

To ensure the successful operation and alignment of the decision support system with user needs, specific
hardware and software specifications are required. Additionally, detailed processes and steps must be out-
lined to ensure that the system functions as intended.

System Implementation

The system implementation phase involves deploying the developed system and explaining its usage to the
end-users. This stage also includes validating the design modules to ensure they meet user requirements,
and gathering user feedback to make necessary improvements.

User Interface Implementation

User Interface Login Page Description: This page features a form for entering a username and password.
Users or administrators must complete this form to gain access to the system's features.

smeinm .

Image 1. User Interface Login Page

User Interface Account List Page

Description: This page includes a form for registering a new account on the system. The registration form
requires the user to provide the following information: username, full name, password, email address, and
user level.

Image 2. User Interface Account List Page

User Interface Admin Dashboard Page

Description: This page serves as the initial view of the Admin dashboard. It features a menu of options ac-
cessible to users with Admin privileges, allowing them to navigate and manage various system functions.
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Image 3. User Interface Admin Dashboard Page

User Interface User Dashboard Page
Description: This page serves as the initial display of the User dashboard. It includes a menu of options
available to users, allowing them to access and interact with the features specific to their account.

Image 4. User Interface User Dashboard Page

User Interface Criteria Data Page

Description: This page features a Criteria Data form that the Admin must complete to specify the criteria
required by users. The Admin can add new criteria by clicking the "Add" button and filling out the necessary
fields in the form.

a o= s inm r - 0

Image 5. User Interface Criteria Data Page

User Interface Sub Criteria Data Page
Description: This page features a Sub Criteria Data form that the Admin needs to complete to specify sub-
criteria related to previously input criteria.
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Image 6. User Interface Sub Criteria Data Page

Alternative Data Page User Interface
Description: On this page there is an Alternative Data form that must be added by the Admin regarding
Alternative Data in the form of housing which will later become a recommended choice for the user.

Image 7. Alternative Data Page User Interface

User Interface Assessment Data Page

Description: This page contains the Alternative Assessment Data form, which the Admin must complete to
input values for alternatives based on the criteria previously entered. This allows the system to evaluate
alternatives according to user-defined criteria.

Image 8. User Interface Assessment Data Page

User Interface Calculation Data Page

Description: This page displays the calculation stages using the ARAS Method based on Criteria Data, Sub-
Criteria Data, Alternative Data and Alternative Assessment Data that have been previously input into the
system.
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Image 9. User Interface Calculation Data Page
User Interface Final Result Data Page

Description: This page displays the final calculation results in the form of a ranked list, showing which hous-
ing alternatives best meet the criteria specified by the user.

Image 10. User Interface Final Result Data Page

User Interface User Data Page
Description: This page displays the data of registered users and is accessible exclusively to Admin accounts.

Image 11. ser Interface User Data Page

User Interface Profile Data Page
Description: This page displays the user's profile information. It allows users to update their username, pass-
word, and email address.

Image 12. User Interface Profile Data Page
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User Interface Logout Page
Description: This page displays a confirmation notification to verify the user's intent to log out of the system.
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Image 13. User Interface Halaman Logout

5. CONCLUSION, IMPLICATION, SUGGESTION, AND LIMITATIONS

Based on the research results on "Designing a Decision Support System for Housing Selection Using the Web-
Based Additive Ratio Assessment (ARAS) Method," it can be concluded that this study successfully mini-
mizes the risk of errors in housing selection by prospective buyers. By utilizing a decision support system
based on the ARAS method, prospective buyers can obtain housing recommendations presented in the form
of rankings according to the criteria they have set, thereby helping them make more accurate decisions
aligned with their needs and personal preferences. Additionally, the study has successfully designed a deci-
sion support system that employs the ARAS method, incorporating computerized calculation processes to
generate accurate and relevant recommendations. Supported by web technology, this system is easily acces-
sible to prospective buyers, facilitating a more streamlined self-selection process for housing.

This research has several significant implications. For prospective buyers, the designed system pro-
vides crucial support in making more informed decisions, enhancing confidence in choosing housing that
meets their criteria, and reducing the likelihood of regret in the future. These implications also extend to
property developers, as understanding how a decision support system can aid buyers can be used to tailor
their product offerings to market preferences identified through this system, thus increasing customer satis-
faction and sales potential. Furthermore, for researchers and system developers, the ARAS method used in
this study can serve as a foundation for further development in decision support systems across various
fields that require multi-criteria decision-making.

However, this study also has some limitations that need to be considered. One limitation is the use
of a limited set of criteria in the decision-making process, which may result in neglecting other important
aspects for prospective buyers, such as aesthetic features, building quality, and developer reputation. Addi-
tionally, the designed system has not been extensively tested in real-world conditions, so its effectiveness in
practical scenarios may differ from the simulation results. Another limitation is the system's accessibility and
speed for users in areas with poor internet connectivity, as well as the lack of integration with real-time data
that could enhance recommendation relevance. Despite these limitations, the system still provides valuable
contributions to the decision-making process, although it involves subjective factors from buyers in deter-
mining criteria weights, which can lead to varied recommendation results based on individual preferences.

Based on the conclusions and identified limitations, several recommendations can be made for fur-
ther development. The system could be improved by incorporating additional relevant criteria for prospec-
tive buyers, such as environmental aspects, accessibility to public facilities, and safety, thereby enhancing the
system's ability to provide more comprehensive recommendations. Moreover, integrating artificial intelli-
gence (Al) and machine learning technologies could be considered to improve recommendation accuracy
and relevance, as these technologies can learn user preferences and behavior patterns over time. Testing the
system in a broader market is also recommended to assess its effectiveness and efficiency in diverse contexts,
and educating prospective buyers about the system's benefits and usage is crucial to improve understanding,
acceptance, and utilization of the system in the housing selection process.
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