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ABSTRACT

Population growth in Indonesia that increases every year, encourages people to meet their basic
needs, such as housing. Along with this, it encourages developers to offer various types of housing.
The problem that is often faced is that consumers often feel confused in finding housing that will be
chosen as a residential house that fits the criteria. The purpose of this study is to build a web-based
decision support system that can provide housing recommendations that suit buyers by applying the
FAHP method. This method is known for its ability to process weighting from several criteria and
categories to produce several good alternative choices. There are five criteria that will be used in this
study, including price, land area, building area, number of rooms, and number of floors taken from 4
developers in the city of Gresik. The results of the study show that this decision support system can
help buyers in providing good housing recommendation solutions. System testing with the black box
method shows that this system able to display good information. Based on the results of the
questionnaire distributed to buyers, it can be concluded that the existence of this system provides
benefits and positive impacts for buyers in choosing housing, with a satisfaction value of 97.2%.
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I.  INTRODUCTION population growth in Indonesia which increases
Nowadays, communication and every year, it encourages people to fulfill their
information  technology is  experiencing basic needs, such as housing (Azhar dan
developments. quite significant (Bianto, Handayani, 2018; Sari dan Purwaningsih, 2021,

Rahayu dan Huda, 2018; Saputra, 2020; Bintang Aryandhana, Fadli dan Ashari, 2022).
Aprillya dan Chasanah, 2022) .In the business According to the Department of Settlement and
world, this development is also used to provide Spatial Planning, the need for housing is
better information system. Along with the divided into two main things. First, the need for
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housing is based on trends or natural population
growth tendencies. Second, the need and
provision of housing is based on the number of
habitable houses. Along with this, it encourages
developers to offer various types of housing
that have their own characteristics. These
characteristics will later be used as a reference
for considering the house to be chosen. Because
everyone wants to have a comfortable, safe and
strategic home (Sari dan Purwaningsih, 2021) ,
often consumers feel confused in looking for
housing to choose as a residential home that
suits their criteria because they are faced with
several choices. Decision Support System is a
system that can help in making decisions in an
organization or company (Jauhari dan
Mufarroha, 2020; Munthe et al., 2022). The
advantage of a decision support system is its
ability to solve complex problems both in terms
of hardware and software (Shodig, Warsito dan
Gernowo, 2018). So that the decision support
system is able to produce a decision quickly and
has a reliable level of accuracy. There are many
problems that can be solved by implementing a
decision support system with the multi-criteria
decision method (Limbong dan Simarmata,
2020; Nasution, 2022). The multi-criteria
decision method offers systematic and precise
results to overcome problems in complex
decision making.

Some types of MCDM methods include the
Fuzzy Analytical Hierarchy Process (Aprillya
dan Chasanah, 2022), Technique for Order
Preference by Similarity to the Ideal Solution
(De Brito dan Evers, 2016; Bachtiar, Suyono
dan Purnomo, 2021), Multi Attribute Utility
Theory (Hadinata, 2018). The Fuzzy Analytical
Hierarchy Process method is known for its
ability to process weighting of several criteria
and categories to produce several good
alternative choices (Faisol, A., Muslim, M., &
Suyono, 2014). This method is a development
of the AHP method, where this method is
considered better at describing ambiguous
decisions.
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The purpose of this study is to build a
decision support system by applying the Fuzzy
Analytical Hierarchy Process method which
later this system can provide housing
recommendations that are in accordance with
the wishes so that it makes it easier for
consumers to choose housing. This paper is
structured as follows. Section 1 explains the
background. Section 2 explains the research
methodology. Section 3 presents the results and
discussion. Section 5 presents the conclusions
of the study.

Il. METHOD

This study uses several criteria to produce
housing recommendations, including price,
land area, building area, number of rooms, and
number of floors. In this study, data was taken
from four housing developers in the Gresik area.
The stages in system development can be
started by collecting price data, land area,
building area, number of rooms, and number of
floors from 4 housing developers. The next
process is to design a decision support system
by applying the Fuzzy Analytical Hierarchy
Process method. The FAHP method is used as
a method in the housing recommendation
process. The next step is to build a web-based
system using the PHP programming language.
Validation testing is done with a black box for
system testing.

A Decision Support System
Decision Support System based on

interactive computer that helps taking decision
in organization (Alyoubi, 2015; Fatma et al.,
2021). System Supporter decision using data
and models to finish problem that is not
structured (Aprillya dan Chasanah, 2021) so
that can serve information and interpretation
various alternative (Sundari et al., 2019).
System Supporter decision has synergized with
various system management knowledge and
develop currently as IS assistance is urgently
needed to taking decision (Dzulkarnain,
Suryani dan Aprillya, 2019). Systematics in



Indonesian Journal of Engineering, Science and Technology (IJENSET), Volume 02(01), pp. 12-19

compile taking decision through four stages

namely intelligence, design, choice, and
implementation.
B. Fuzzy Analytical Hierarchy Process

Fuzzy Analytical Hierarchy Process
method is development from AHP method.
Where FAHP is considered good in describe
fuzzy decisions. Triangular Fuzzy Numbers
(TEN) are class special from fuzzy number
whose membership determined by three
number real, stated as (low, middle, upper). The
following are table comparison from mark scale
modified linguistics become scale Fuzzy
numbers are shown in Table 1.

Table 1. Intensity of Interest

Linguistic Scale AHP TFN
Equally Important 1 (1,1,3)
A Little More 3 (1,3,5)
Important

More Important 5 (3,5,7)

The following are diagram of Triangular
Fuzzy Number are shown in Diagram 1.

Diagram 1. Triangular fuzzy number

Un (x) Un (x) = Membership  function
4} a = min
1 b = max
m = mean
0
a m b

The following are the steps in the FAHP
method calculation process [3], [23].
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1) Defining the problem in the form of a
hierarchical structure

2) Compile a comparison matrix between
all criteria, then calculate the
consistency ratio value of the
comparison matrix with the condition
that CR <0.1

3) Convert the weighting results into the
TFN scale as in Table 1 above.

4) Determine the fuzzy synthetic extent
value §; with equations 1 to 3 as
follows:

m J n m j17 !
S = j=1Mgi®[Zi=12j=1Mgi] (1)
S
Do M= (S Zm 5 w) @

Information:

M = TFN number

m = number of criteria

Jj =column

i =row

g = parameters (low, medium, upper)

Whereas:
X, X7

i1~1 1 1 1
M ] = ( ) ) ) 3
a1 ?—1”1' Z?—lmi Z?—lli ( )

5) Determine the vector value (V) and the
defuzzification ordinate value (d'). If
the level of possibility between fuzzy
numbers. Comparison M, =
(I3, mq,uq) and M, = l; m;, ujand
possibility M, > M,. Comparison of
the level of possibility of convex fuzzy
numbers can use the following

equation
1, if myzmy
0, if liz2u,
V= (MZ > M1)= li_u, for other condition (4)

(my—uz)—(my—1y)
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6) So that we get a vector weight like the
following five equations

W = (d(4),d(Ay), ..d(4n))" (6)

7) Next, normalize the fuzzy weight
vector (W) values with equation 7 as
follows.

d’(An)

d(An) = o7
n Z?zld(An)

(7)

C. Testing System
In the research, system testing was carried

out using the black box method. Testing using
this method is used to check the functionality of
the application without seeing how it works.
After the system functionality testing procedure
is carried out, the next step is to test the
application of the information system to the
user. This is done by distributing questionnaires
to 10 respondents which will be calculated
using the following formula (Saputra, 2020)

Y Score
S maximal

Satisfaction % = x 100% (8)

1.  RESULTS AND DISCUSSION

The decision support system is built web-
based. In Figure 1 is the login page by entering
the correct username and password, this menu
can only be used by the admin in managing
master data related to housing.

Figure 1. Login page

Figure 2 shows the housing data page that
can be accessed by the admin and contains
information about housing developers whose
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be wused as

several housing types will
recommendations in the system.

Figure 2. Developer data page

In Figure 3 is the criteria data page that can
be accessed by the admin and contains the
criteria used for comparative calculations in
recommending housing. In this criteria data
menu, the admin can edit criteria or delete
criteria.

R~ v
1] 1 | B il
:‘ﬂ]ﬁ:mlﬁﬂfl LT :;

Figure 3. Criteria data page

Figure 4 shows the housing list menu page
that can be accessed by customers. This page
contains several types of housing from four
housing developers, when clicking on the view
details button, customers can see the details of
the housing types offered along with their
specifications.

Figure 4. Figure example

In Figure 5 is a display of housing filters
that customers want to search for. This filter is
based on common criteria that are considered
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when searching for housing, including price,
land area, building area, number of rooms, and
number of floors.

Figure 5. Figure example

Next, if you click on the save button on the
previous filter menu, the customer will enter the
page to input the comparison weight for each
criterion shown in Figure 6 below.

Figure 6. Figure example

After that, the housing  results
recommended by the system will come out
based on FAHP calculations. In Figure 7 below
is a recommendation results page consisting of
5 housing type recommendations where these
results have been sorted from the weight of the
housing type that has the highest results.

oo
2
eey
i

Picture 7. Figure example

Results of the Fuzzy Analytical Hierarchy
Process Method. Compile a comparison matrix
between all criteria, with the criteria of price
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(HR), building area (LB), land area (LT),
number of rooms (JK) and number of floors (JL)

as in Table 2 below.
Table 2. Comparison Matrix

L L LT J
Criteria HR B JK L
HR 1.00 9. 7.00 5. 3.
00 00 0

0

LB 0.11 1. 5.00 3. 3.
00 00 0

0

LT 0.14 0. 1.00 3. 3.
20 00 0

0

JK 0.20 0. 0.30 1. 3.
30 00 0

0

JL 0.30 0. 0.30 0. 1.
30 30 0

0

Total 1.78 10 6.6 12 1
8 3 3

After that, calculate the priority weight
matrix and the number of criteria matrix to get
the consistency ratio value with the condition
CR <0.1 as in the calculation in Table 3.

Table 3. Consistency Ratio Matrix

Criteria Amount Priority Results
HR 4.83 0.61 5.45
LB 1.59 0.28 1.87
LT 0.81 0.14 0.96
JK 0.59 0.10 0.69
JL 0.45 0.07 0.53
Total 9.48

From the calculation above, the maximum
value of A is 1.89. The CI value is -0.78. The IR
value is 1.24 and the consistency ratio value is
-0.63, so it is stated that this matrix is consistent.
Then change the results of the pairwise
comparison assessment weighting into the TFN
scale as in Table 1 above. The following are the
results of finding the sum of each TFN number
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and the results of the inverse total sum as in
equation 3 shown in Table 4 below
Table 4. Inverse of total criteria

Criteria Low Middle Upper
Price 17.0 25.0 31.0
Building area 6.11 12.11 18.14
Surface area 3.25 7.34 11.53
Number of 2.54 4.86 8.33
Rooms

Number of 1.80 2.33 5.00
Floors

Total 30.70 51.65 74.01
Inverse 0.033 0.019 0.014

After that, determine the fuzzy synthetic
extent value S;as in equation 1 which will be
shown in Table 5 below.

Table 5. Fuzzy synthetic extent values S;

Criteria Low Middle :Jppe
Price 0.23 0.48 1.01
Building area 0.08 0.23 0.59
Surface area 0.04 0.14 0.38
Number of 0.03 0.09 0.27
Rooms

Number of 0.02 0.05 0.16
Floors

After getting the value, S;the next step is to
compare the level of possibility of the fuzzy
synthetic extend value with its minimum value
using equation 4 so that the results of the vector
weights between the main criteria are obtained
as in Table 6 below.

Table 6. Consistency ratio matrix

Criteria LB LT JK JL

HR 0.59 0.30 0.10 0.00

LB 1. 0.76 0.57 0.30
00

LT 1. 1.00 0.83 0.55
00

JK 1. 1.00 1.00 0.72
00
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JL 1. 1.00 1.00 1.00
00
Minim 1. 0.59 0.30 0.10 0.30
um 00
Minimum Total Value 2.28

Next, normalize the fuzzy weight vector
(W) value with equation 7. The following are the
results of the weight vector which can be seen in
Table 7 as follows.

Table 7. Weight vector values

Criteria d(A,)
Price 0.43
Building area 0.25
Surface area 0.12
Number of Rooms 0.04
Number of Floors 0.13

After obtaining the vector value of each
criterion, the customer is asked to input the
weight in the comparison of the criteria, and the
range of the category of the criteria. After that,
housing recommendations will be generated
based on the ranking of the largest to the
smallest weights and then the customer can
choose the facilities sought in the housing and
the system will display recommendations based
on the type of facilities that have been selected.
The following are the results of housing
recommendations determined from the highest
to the lowest weight values, which can be seen
in Table 8 below.

Table 8. Housing recommendations

Home Recommendations Total

Hook Type 8 0.3546
GG Simphony Type 1 0.3546
Hook Type 7 0.3460
Hook Type 4 0.3020
Hook Type 5 0.3020

After the functional testing procedure of the
system is carried out, then testing the
application of information systems to users.
This is done by spreading. The questionnaire
contains five questions to 10 respondents
including
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1. Is the housing information contained in
this system useful and reliable?

2. ls this system easy to use?

Does this system look attractive?

4. Are the housing recommendations in
this system in accordance with what you
want?

5. Is this system very helpful for you in
choosing housing?

For the assessment, the range of values
used is 5 for strongly agree (SS); value 4 for (S);
value 3 for less agree (KS); value 2 for disagree
(TS); and value 1 for strongly disagree (ST).
The following are the results of respondent
satisfaction based on the questionnaire
satisfaction shown in Table 10 below.

Table 10. Respondents' assessment

w

Questions Total Score Presentation
Q1 49 98%

Q2 47 94%

Q3 49 98%

Q4 48 96%

Q5 50 100%

Total 243 97.2%

IV. CONCLUSION

Based on the results of the study applying
the FAHP method to determine housing
recommendations, it can be concluded that this
decision support system can help customers in
providing recommendation solutions related to
housing to be purchased. System testing
conducted using the black box method shows
that this system is able to display information
well and can also provide recommendations that
are in accordance with customers. Based on the
results of the questionnaire distributed to
customers, it can be concluded that the
existence of this system provides benefits and
positive impacts for customers in choosing
housing, with a satisfaction value of 97.2%.

ACKNOWLEDGEMENTS

The author would like to express his deepest
gratitude to the final project supervisor who has
provided a lot of help and advice towards the
completion of the author's thesis.

18

REFERENCES

Alyoubi, B. A. (2015) “Decision Support
System and Knowledge-based Strategic
Management,”  Procedia = Computer
Science, 65(lccmit), hal. 278-284. doi:
10.1016/j.procs.2015.09.079.

Aprillya, M. R. dan Chasanah, U. (2021)
“Analisis Lahan Pertanian Rawan Banjir
Menggunakan Metode Multi  Atribut
Utility Theory Berbasis Sistem Informasi
Geografis,” Informatika Mulawarman :
Jurnal llmiah IImu Komputer, 16(2). doi:
doi.org/10.30872/jim.v16i2.6554.

Aprillya, M. R. dan Chasanah, U. (2022)
“Sistem Pendukung Keputusan Identifikasi
Daerah Rawan Kekeringan dengan Metode
Fuzzy Analytical Hierarchy Process ( Studi
Kasus : Kabupaten Lamongan ),” Jurnal
Computer Science and Information
Technology (CoSciTech), 3(2), hal. 159-
167. doi: 10.37859/coscitech.v3i2.3983.

Azhar, Z. dan Handayani, M. (2018) “Analisis
Faktor  Prioritas Dalam  Pemilihan
Perumahan Kpr Menggunakan Metode
Ahp,” Jurnal Manajemen Informatika dan
Sistem Informasi, 1(2), hal. 19. doi:
10.36595/misi.v1i2.38.

Bachtiar, M. 1., Suyono, H. dan Purnomo, M. F.
E. (2021) “Method Comparison in the
Decision Support System,” 11(2), hal. 75—
82.

Bianto, M. A., Rahayu, S. dan Huda, M. (2018)
“Perancangan Sistem Pendeteksi
Plagiarisme Terhadap Topik Penelitian
Menggunakan Metode K-Means
Clustering Dan Model Bayesian,” Seminar
Nasional Teknologi Informasi dan
Multimedia, hal. 19-24.

Bintang Aryandhana, L., Fadli, S. dan Ashari,
M. (2022) “Spk Lokasi Pembangunan
Perumahan Di Kabupaten Lombok Tengah
Dengan Metode Ahp,” Jurnal Iimiah
Teknik Mesin, Elektro dan Komputer, 2(2),
hal. 18-32. Tersedia pada:
http://ejurnal.stie-
trianandra.ac.id/index.php/JURITEK/artic
le/view/324.

De Brito, M. M. dan Evers, M. (2016) “Multi-
criteria decision-making for flood risk
management: A survey of the current state
of the art,” Natural Hazards and Earth
System Sciences, 16(4), hal. 1019-1033.



Indonesian Journal of Engineering, Science and Technology (IJENSET), Volume 02(01), pp. 12-19

doi: 10.5194/nhess-16-1019-2016.

Dzulkarnain, A., Suryani, E. dan Aprillya, M.
R. (2019) “Analysis of Flood Identification
and Mitigation for Disaster Preparedness :
A System Thinking Approach,” Procedia
Computer Science, 161, hal. 927-934. doi:
10.1016/j.procs.2019.11.201.

Faisol, A., Muslim, M., & Suyono, H. (2014)
“Komparasi Fuzzy AHP dengan AHP pada
Sistem Pendukung Keputusan Investasi
Properti,” Jurnal EECCIS, hal. 123-128.

Fatma, Y. et al. (2021) “Jurnal Computer
Science and Information Technology
(CoSciTech ) Decision Support System for
Employee Performance Assessment at
Bunda Medical Center ( BMC ) Clinic by
Using the Simple Additive Weighting
( SAW ) Method,” 2(2), hal. 66-73.

Hadinata, N. (2018) “Implementasi Metode
Multi Attribute Utility Theory (MAUT)
Pada Sistem Pendukung Keputusan dalam
Menentukan Penerima Kredit,” Jurnal
SISFOKOM, 07(2), hal. 87-92. doi:
doi.org/10.32736/sisfokom.v7i2.562.

Jauhari, A. dan Mufarroha, F. A. (2020) “Smart
Mobile Application for Decision Support
Systems on Determination of Resident in
Dormitory,” Jurnal llmiah Kursor, 10(3),

hal. 135-144. doi:
10.21107/kursor.v10i3.236.
Limbong, T. dan Simarmata, J. (2020)

“Determining Effective Subjects Online
Learning (Study and Examination) with
Multi-Attribute Utility Theory (MAUT)
Method,” Jurnal RESTI (Rekayasa Sistem
dan Teknologi Informasi), 4(2), hal. 370—
376. doi: 10.29207/resti.v4i2.1851.

Munthe, K. et al. (2022) “Sistem Pendukung
Keputusan Pemilihan Pegawai Honorer
Kelurahan Medan Sinembah Menerapkan
Metode ROC dan MOORA,” 1(1).

Nasution, K. (2022) “Penerapan Metode
Promethee Pada Aplikasi Penerima Kartu
Keluarga Sejahtera ( KKS ),” 1(1), hal. 30—
37.

Saputra, B. D. (2020) “Sistem Informasi E-
Business Pada Studio Foto Alluvio
Photography,”  Network  Engineering
Research Operation, 5(2), hal. 66. doi:
10.21107/nero.v5i2.154.

Sari, E. N. dan Purwaningsih, E. (2021) “Sistem
Pendukung Keputusan Pemilihan

19

Perumahan KPR Terbaik dengan Metode
SAW,” Syntax : Jurnal Informatika, 10(02),
hal. 52-59. doi: 10.35706/syji.v10i02.5599.

Shodig, M., Warsito, B. dan Gernowo, R. (2018)
“The Implementation Of Grey Forecasting
Model For Forecast Of Captured Fisheries
Production,” 9(4), hal. 169-176.

Sundari, S. et al. (2019) “Decision Support
System on Selection of Lecturer Research
Grant  Proposals using  Preferences
Selection Index,” Journal of Physics:
Conference  Series,  1255(1). doi:
10.1088/1742-6596/1255/1/012006.



