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Abstract. Achieving good financial health requires preparing funds for future
needs such as education, healthcare, ceremonial expenses, and retirement. In ru-
ral communities in Bali, these funds can be managed through participation in
term deposit programs offered by Village Credit Institutions or Lembaga
Perkreditan Desa (LPD). In the digital era, although not many microfinance use
information technology, however it is essential for LPDs to provide web-based
applications that help the community easily understand and explore simulations
of available term deposit programs. Public knowledge of these programs is cru-
cial for effective financial planning. LPDs can educate the public about term de-
posit options through various media, including bro-chures, electronic channels,
and digital platforms such as web-based simula-tion applications. It may improve
financial inclusion in LPD. This study aims to identify community needs for such
an application, design the appli-cation, evaluate the results of the trial implemen-
tation, and develop a proto-type of a web-based Term Deposit Program simula-
tion application for the community in the LPDs. The development process fol-
lows the System De-velopment Life Cycle (SDLC) methodology, comprising
five stages: analysis, design, coding, testing, and maintenance. The findings in-
dicate that: (1) the community strongly supports the development of the applica-
tion, with an average approval rating of 3.06; (2) the application design includes
simula-tion menus for four types of Term Deposit Programs (Type I-1V); (3) trial
re-sults confirm the validity of the application across all program types; and (4)
the prototype, developed using PHP, includes four main modules and is ac-ces-
sible online at https://www.prkeulpdbadung.com/program/SimulasiSimpa-
nanBerjangka.php.

Keywords: Community, Village Credit Institution, Web-Based Term Deposit
Program

1 Introduction

In rural areas of Bali, a financial institution that offers time deposit products with at-
tractive interest rates is the Lembaga Perkreditan Desa (LPD), or Village Credit
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Institution. LPD plays a crucial role in supporting the economy of traditional villag-es
(desa adat) in Bali Province, Indonesia. It provides savings products for individu-als
with excess funds and offers loans to those in need of financial support. Currently, many
rural residents who wish to prepare for future financial needs lack suffi-cient knowledge
or financial literacy about how their money grows over time through time deposits. This
knowledge is essential so that people can plan their fi-nances accurately and precisely
based on future needs. LPD can play a role in edu-cating potential de-positors, either
directly through print media like brochures, electronic media, or digitally via internet-
based platforms such as simulation applica-tions. It may improve financial inclusion in
LPD (Pradnyasari & Ekawati, 2025). Currently no LPDs in Bali utilize a complete and
innovative web-based time deposit simulation application. Although not many micro-
finance use information technology (Sugianingrat et al., 2019) , however such an ap-
plication is highly important for LPDs as a tool to educate the community and for po-
tential depositors to use without having to visit the LPD office, thus saving time. LPD
offers time deposit products with attractive interest rates. The final balance of a time
deposit is determined by the interest rate set by the LPD. Deposit interest rates posi-
tively influence customers’ saving decisions (Widowati & Mustikawati, 2018). As a
third party fund source, time deposits serve as working capital for LPDs (Wahyun-
ingsih, 2019). LPDs exist in all traditional villages across Bali, with the duty of col-
lecting funds from the community and redistributing them to those in need, while part
of the profit is used to finance traditional village needs (Utari et al., 2019).

LPDs in Bali serve as mediators between members of the traditional villages who
need funds and those who have surplus funds (Piadnyan et al., 2020). According to
(Astawa et al., 2016), LPDs that implement harmonious cultural values based on the
Tri Hita Karana concept tend to have good financial performance. Research by (Bagus
et al., 2017) concludes that a strength and limitation of LPDs is that their operations
are confined to their respective traditional villages , as regulated by customary law
(awig-awig). LPDs manage community savings in various forms with the purpose of
investment and financial planning for future needs through time deposit instruments.
Financial planning is highly beneficial for individuals to avoid wasteful spending of
money that has been earned with great effort (Lewar et al., 2020) . Retirement prepara-
tion is also considered a long-term program. (Rickwood et al., 2017) found that self-
efficacy and attitude are key factors influencing consumers in saving for retirement,
especially when assisted by financial planners or accountants. According to (Brounen
etal., 2016), individuals’ tendency to save decreases with age but increases with higher
financial literacy. The foundational knowledge behind LPD savings products is busi-
ness mathematics, particularly interest and annuity calculations. An annuity refers to a
financial concept that represents a series of fixed payments or receipts made periodi-
cally over a certain period (Zuhri, 2019). Preliminary research shows that very few
LPDs in Denpasar City utilize web-based time deposit simulation applications, let alone
ones that are comprehensive and innovative.

This research focuses on developing a web based time deposit simulation applica-
tion for Village Credit Institutions (LPDs), particularly in Denpasar City, Bali Prov-
ince. A website-based application related to time deposit products is essential so that
traditional communities can easily access it through their LPDs. (Dogan et al., 2014)
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stated that the web has a significant impact on all aspects of our society. As web usage
increases, public dependency on web applications becomes more important. (Miranti et
al., 2024) developed an information system for savings and loans using web engineer-
ing methods. A realistic web-based financial market simulation employing an agent-
based artificial market approach was developed by (Maeda et al., 2020). Many web-
based financial simulation has been developed such as: (Beach et al., 2023), (Muat et
al., 2024).According to (Pressman, 2009), the development of such applications can
follow the System Development Life Cycle (SDLC) method. Among all SDLC stages,
(Subhiyakto & Utomo, 2016) argues that testing is the most effective way to determine
software quality. The study by (Sim et al., 2014) used automated testing techniques
combined with metamorphic testing, assertion checking, and a novel data label extrac-
tion method to reduce human visual judgment in finan-cial charting software testing.
(Saputra et al., 2024), in their research on developing a financial recording and invest-
ment simulation application, used the Black Box Testing method to verify the applica-
tion’s functionality.

The objectives of this research are: To identify the community’s need for a time
deposit simulation application in LPDs, To determine the design of a web-based time
deposit simulation application for the community in LPDs, To evaluate the trial results
of the web-based time deposit simulation application in LPDs, To develop a prototype
of the web-based time deposit simulation application for the community in LPDs.

2 Methodology

This research is a development research aimed at obtaining an application for simulat-
ing term deposit program at Village Credit Institution in Denpasar, Bali Province. The
method used is part of the SDLC (System Development Life Cycle) as in Presman
(2009) which consists of five steps, namely: (1) analysis, (2) design, (3) coding, (4)
testing, and (5) maintenance. The development steps mentioned above can be described
as activities: “LPD data collection survey in Denpasar’ which produces output “Data
on LPDs in Denpasar”, activity “Analysis input, process, output of the application”
produces output ““ Results of the analysis”, “The application design” is the output of
activity “Designing of the application”, “The application coding” and “The application
Maintenance” are output of the last activities. As illustrated in the steps above, all of
them are carried out in a year, namely the analysis step can collect software require-
ments (applications) as well as the required information domains and system interfaces.
The design and coding steps are expected to obtain detailed procedures as well as in-
terface characteristics and translation into a form that can be read by a computer. Fi-
nally, in the testing and maintenance step, it is expected to obtain assurance that all
statements and logic of the software have been tested and certainty that the specified
inputs will provide actual results as required and the software must be adjusted to ac-
commodate changes in the LPD's environment.
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3 Result and Discussion

3.1 Result

The development of Term Deposit Program Simulation Application in Village Credit
Institution (LPD) is designed in several stages. The first stage is the analysis of the
Web-Based Term Deposit Program Simulation Application at Village Credit Institu-
tions (LPD). At this stage, the steps to be carried out are survey data collection, identi-
fication of information needs and system analysis. The second phase begins with the
design of a Web-Based Term Deposit Program Simulation Application design for com-
munity in Village Credit Institutions, followed by coding. The next step is to test the
application at Village Credit Institutions. In the final step, application maintenance is
carried out (Wilson et al., 2024).

The 32 respondents who were sampled came from customers or members of four
LPD, namely LPD Penatih, LPD Ubung, LPD Padang Sambian, and LPD Pemogan
which are located in Denpasar City. Their literacy regarding term deposit program
achieved an average score of 3.34 out of 4 (Very Well Understood). Similarly, their
literacy in term of daily savings program achieved an average score of 3.15 and 3.16
for the difference between term deposit and daily savings program. Respondent’s need
for a web based term deposit program simulation application in LPDs is described by
an average score of 3.06. While the average score for LPD Perceptions on Society
needs web based term deposit simulation application is 3.75. Types of Term Deposit
Program Simulation Application are Type 1.(3.25), Type I1.(3.5), Type I11.(3.0), and
Type IV.(2.75) where Type I is Deposit every month and with-draw once at the end,
Type 11 is Deposit once at the beginning and withdraw once at the end, Type III is
Deposit every month and withdraw later each month and Type IV is Deposit once at
the beginning and withdraw later each month.

3.2 Discussion

Based on the description of the results in the above Tables, an analysis will be carried
out for the development of a Term Deposit Simulation in LPDs with examples of sev-
eral LPDs. Referring to the research results, the LPD agrees to a Web-based Term Sav-
ing Simulation for: 1. Type L. 2. Type II. 3. Type III. 4. Type IV. The application menu
will be created based on this and can be added to each menu with submenus. Type 1
menu has 3 sub menus, namely a. Simulation of Sn value b. Simulation of A value and
c. Simulation of n value. Type II menu also has 3 sub menus, namely a. Pn value sim-
ulation b. P value simulation c. n value simulation. Type III menu has 3 sub menus,
namely a. A2 value simulation b. A1 value simulation. Type IV menu also has 2 sub
menus, namely a. A2 value simulation and b. P value simulation.

The Sn simulation for Type I term deposit has a form for variable inputs: 1. Monthly
savings (A), 2. Interest rates per month (i), and 3. Return period (n). After the three
variables are inputted into the simulation form, the main output will be the final value
of Sn. The Sn value is calculated by the program applying the formula Sn = A*((1+1)"n-
1)/i (Wijana, Putri, et al., 2022). Next, the simulation output of the balance development
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process will appear in the form of a table as can be seen at an example in Table 1. The
Type II term deposit simulation has an output Pn and a form for variable inputs: 1. One
time initial deposit (P), 2. Interest rates per month (i), and 3. Return period (n). After
the three variables are inputted into the simulation form, the main output will be the
final value of Pn. The Pn value is calculated by the formula Pn = P*(1+i)"n. Next, the
simulation output of the balance development process will appear in the form of a table
.as illustrated in an example in Table 2. The A2 simulation for Type III term deposit
has a form for variable inputs: 1. Monthly savings (A1), 2. Interest rates per month (i),
3. Deposit period (nl), and 4. Withdrawal period (n2). After the four variables are in-
putted into the simulation form, the main output will be the final value of A2. The A2
value is calculated by the program by applying the formula A2 = (A1*(1+i)"nl-1)/(1-
(1+1)"-n2) (Wijana, Sudhana, et al., 2022). Next, the simulation output of the balance
development process will appear in the form of a table .as illustrated in an example of
Type III simulation. The Type IV term deposit has a form for variable inputs: 1.
Monthly savings (A2), 2. Interest rates per month (i), 3. Deposit period (nl), and 4.
Withdrawal period (n2). After the four variables are inputted into the simulation form,
the main output will be the final value of P. The P value is calculated by the program
by applying the formula P = A2/((1+1)"n1/((1-(1+1)"-n2)/1)). Next, the simulation out-
put of the balance development process will appear in the form of a table .as illustrated
in an example of Type IV simulation.

In producing the desired output from the given input, a process is needed. To display
a simulation of Term Deposit Program, the amount of interest/month applied and the
type of Term Deposit Program (Type I, Type II, Type III, and Type IV) play a very
important role. The process of displaying output started by input independent variables
and the process of calculating with formulas. Based on the description of inputs and
outputs as well as the processes required in simulating web-based Term Deposit Pro-
gram, an outline or design of the application structure is needed. It consists of four
menus: 1. Simulation Type I with submenu Finding Sn, Finding A, and Finding n, 2.
Simulation Type II with submenu Finding Pn, Finding P, and Finding n, Simulation
Type III with submenu Finding A2 and Finding A1, and Simulation Type IV with sub-
menu Finding A2 and Finding P.

Based on the design of this Web-based Term Deposit Simulation application, coding
is then made with the PHP web programming language. All coding of the modules from
the menus can be accessed in the application at the wurl ad-
dress:https://www.prkeulpdbadung.com/program/SimulasiSimpananBerjangka.php.
by pressing the [Ctrl] button with U. The trial was carried out according to the planned
stages using the black box testing method involving six validators from LPD and stu-
dent elements. The results are valid for all cluster test based on all sub menu in appli-
cation structure.

The output of this research is an application designed with a structure consisting of
4 menus. On the "Type I" menu, Sub-Menu Finding the Value of Sn, the input values
are monthly deposit (A), interest rate per month (i) and term (n) then the output will
come out in the form of a development balance simulation table with the columns
"Month", "Monthly Deposit", "Interest", and "Balance" or in Indonesia language the
title of columns is "Bulan", "Setoran", "Bunga", and "Saldo" with the contents of n
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lines. The formulas of compound interest that are applied can be seen in the following
table.

Table 1. Simulation of Type I Formulas

Month Monthly Deposit  Interest (I) Balance (B)
1 A 0 Bl=A
2 A Bii B2 =BI+A+Bi i
N A Bani Bn=A+Bui

If A, i, and n are input values of 800,000, 0.5%, and 4 then the output will come out
like Figure 1.

~NO SETOR || BUNGA | SALIDO

1

[
[
|
| s00.000]| =020 0| Z2.412.020 0|
[

[
I
I 200,000 4,000 l'|'| 1,604,000, 0
[
[

z00.000|| 12,060 1] =.224.020 1]

Figure 1. Example of Type I Simulation

Similarly, the input values of Type II are the one-time initial deposit (P), the monthly
interest rate (i), and the term (n). The output will be presented in the form of a balance
development simulation table, applying compound interest formulas as shown in the
following table.

Table 2. Simulation of Type II Formulas

Month Monthly Deposit  Interest (I) Balance (B)
P Pi B1=P+Pi
2 0 Bii B2=BIl +Bi1i
N 0 By i Bn=Bai

If P, i, and n are input values of 4000000, 0.6%, and 4 then the output will come out
like Figure 2.

| mo | SETOR || BUMNGA || SALIDO

| 1 | -1_ljujuj|_ljujujl‘| 2 000 ljl'| 4. 0=a 000 Ol
| =2 I ol| 24,144 ol 4,042,144 0]
| = I ol za.zs85. 9| A O Tz A B
= Il ol =4 az4a. 6| a. -

Figure 2. Example of Type II Simulation

An example of Type I simulation can be run from the link
http://www.prkeulpdbadung.com/program/Simulasi_A2.php if Al, i, nl and n2 are in-
put values of 500000, 0.45%, 4 and 3 then the output will come up with 2 tables: Table
deposit process every month (Sn development process) and Table withdrawal process
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so that the balance becomes zero at the end of the program. Similarly, an example of
Type IV simulation can be run from the link http://www.prkeulpdbadung.com/pro-
gram/Simulasi PA2.php if P, i, nl and n2 are input values of 8,000,000, 0.65%, 4 and
3 then the output will come up with 2 tables: Table deposit once at the beginning pro-
cess (Pn development process) and Table withdrawal process. Figure 1 and Figure 2
are some examples of the application output. The values in the second row of Figure 1
are interest = 800,000 x 0.5% = 4,000 and balance = 800,000 + 800,000 + 4,000 =
1,604,000. The values in the third row are calculated based on the values of the second
row (previous row), namely interest = 1,604,000 x 0.5% = 8,020 balance = 1,604,000
+ 800,000 + 8,020 = 2,412,200. In the first row of Figure 2, interest = 4,000,000 x
0.6% = 24,000 and balance = 0 + 4,000,000 + 24,000 = 4,024,000. The values in the
second row is calculated based on the values of the first row (previous row), namely
interest = 4,024,000 x 0.5% = 24,144 and balance = 4,024,000 + 24,144 = 4,048,144.
The calculation in the first table of Type III example is similar to Figure 2, while the
first row of the second table, withdrawal = (500,000%(1+0.45%)"4-1)/(1-(1+0.45%)"-
3) =677,229.8, Interest =2,013,540.5 x 0.45% = 9,060.9, and balance = 2,013,540.5
+9,060.9 - 677,229.8 = 1,345,371.6 The values in the second row is calculated based
on the values of the first row (previous row), namely interest = 1,345,371.6 x 0.45% =
6,054.2 and balance = 1,345,371 + 6,054.2 - 677,229.8 = 674,196.0. First table of
Type IV example is similar to Figure 2, while the first row of the second table, with-
drawal = (8,000,000*(1+0.65%)"4-)x0.65%/(1-(1+0.65%)"(-3)) = 2,772,332.6, Inter-
est = 8,210,036.8 x 0.65% = 53,365.2, and balance = 8,210,036.8 + 53,365.2 -
2,772,332.6 = 5,491,069.4 The values in the second row are calculated based on the
values of the first row (previous row), namely interest = 5,491,069.4 x 0.65% =
35,692.0 and balance = 5,491,069.4 + 35,692.0 - 2,772,332.6 = 2,754,428.8.

4 Conclusion

The community strongly supports the development of a web-based term deposit simu-
lation application for Village Credit Institutions, with an average score of 3.06. The
application includes simulation menus for four types of deposits (Types I-1V), each
with specific financial calculation functions. Testing confirmed the applica-tion's va-
lidity for all simulation types. The prototype, developed in PHP with ten modules, is
accessible online at: https://www.prkeulpdbadung.com/program/SimulasiSimpa-
nanBerjangka.php.
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