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Abstract—The Covid-19 pandemic has had a profound
impact on the economic capacity and purchasing power
of the general public. This condition automatically
affects the ability of the people to fulfill their obligations,
especially paying off the credit they have already taken.
Credit has the potential to become bad credit. On the
other hand, some people have started withdrawing their
savings and deposits. This situation is certainly very
worrying for financial institutions, especially the Village
Credit Institution (LPD), which is the backbone of the
economy of traditional village communities in Bali.
LPDs must be managed with care. In this prudence, the
manager in addition to maintaining the level of health, is
also required to monitor the level of risk of his LPD.
This risk rating becomes important in conducting
supervision, prudence and anticipation in the
operational management of the LPD. This research was
conducted in an effort to help LPD prepare an
information system for assessing the level of risk for its
institution. The research was conducted using the
Waterfall system development stages, with an objectoriented approach. At the initial stage, this research
focused on designing the required information system,
through the stages of object-oriented analysis and design
(OOA and OOD). The resulting design is a component
of the system, which can later be used as a reference in
the final stages of system development, namely the
object-oriented programming (OOP) stage.

regulated based on Bali Governor Regulation number
44 of 2017 and the customary rules that apply in the
traditional village. The traditional village head is
directly involved in determining the operational
policies of the LPD, by including social norms and
customary sanctions in it [2][3]. The traditional
village, as the owner of this financial institution, is
entitled to a portion of the profits obtained by the
LPD, which is then used as village development funds
[4]. In terms of regulation, financial indicators and
coverage, LPD shows very good and promising things
[5].

Keywords— LPD; economic crisis; risk factor; risk
rating; system design

The soundness of a financial institution indicates
the institution's ability to carry out its activities
formally, fulfill all its responsibilities and comply with
banking regulations [8][9]. This level of soundness
also reflects the financial position of the institution
[10][11]. Therefore, periodic analysis must be carried
out, to anticipate possible vulnerabilities [12]. Various
methods such as the CAMEL method, RGEC, fuzzy
zero-order Takagi-Sugeno-Kang (TSK) and Risk
Based Bank Rating can be applied to measure the level
of health, taking into account different factors and
conditions. The factors used include the determinants
of profit growth rates, corporate governance, income,

I.

INTRODUCTION

To support the economic activities of the
community, traditional villages in Bali generally form
business entities belonging to traditional villages. One
of the business entities is a financial institution. This
financial institution has an operational area that is only
limited to the area of the traditional village. This
financial institution is called the People's Credit
Institution (LPD) [1]. The management of this LPD is

The Balinese people, who rely heavily on tourism
for their lives, have been devastated by the prolonged
impact of the Covid-19 pandemic and have shown no
signs of ending this. The economic ability and
purchasing power of the people have drastically
decreased, which has an impact on the decline or loss
of their ability to fulfill their obligations, especially in
paying credit, so that they have the potential to
become bad loans [6]. People began to withdraw their
savings or deposits. This situation is of course also
worrying because it can disrupt the economy of a
country. In this case the government has an important
role in maintaining the health of a financial institution
[7].
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capital, management, the level of total assets, loans
and trading assets of these financial institutions
[13][14][15][16].
Knowing the soundness of financial institutions is
in the interest of many parties, especially Bank
Indonesia as the supervisory authority [17]. A good
level of soundness of financial institutions will
certainly increase public confidence, which in turn will
support overall economic growth [18][19]. In the
recent crisis situation, the implementation of good
governance is important to prevent failure and
fraudulent practices [20]. Considering the importance
of risk factors, Bank Indonesia through Bank
Indonesia Regulation no. 13/1/PBI/2011 requires to
conduct a bank soundness assessment based on a RiskBased Bank Assessment [21][22]. Health assessment
includes risk and performance profiles [23]. The
assessment of bank health using the RGEC method is
actually an assessment of bank health that has
considered the risk element in it [24][25]. As the name
implies, in the application of this method, a number of
factors will be considered, namely Risk Profile, Good
Corporate Governance (GCG), Earning, and Capital
[26][27]. The risk profile factor is associated with the
implementation of risk management, the GCG factor
is associated with the existence and implementation of
corporate governance, the Earning factor is associated
with the ability to earn profits and the Capital factor is
associated with capital adequacy [28][29]. This
method is considered appropriate to be applied in
crisis situations such as recent [30].
LPD managers are required to apply the
precautionary principle in the management of this
financial institution. This is stated in Governor
Regulation number 44 of 2017. Many things related to
LPD management have been regulated and stipulated
in this regulation. This includes control issues. By
implementing and complying with the provisions set
forth in this regulation, it is certain that an LPD will
not experience difficulties in its operational process.
To measure the level of health, LPD uses the CAMEL
method [31]. In addition to health problems, the risk
level factor is an important thing to know in the
economic crisis situation due to the recent Covid-19
pandemic. For LPD officers, it is important to carry
out supervision, caution and anticipation in the
operational management of the LPD. To assist LPDs
in monitoring their risk rating, this study was
conducted. This research is focused on analyzing the
applicable provisions and rules related to risk rating
determination, and then used as a reference for
designing information systems. This information
system is expected to be able to provide information
about the LPD risk rating in real time and up to date.
II.

LPD, the risk rating is assessed using a qualitative
approach on various risk factors faced by LPDs, which
include credit risk factors, liquidity risk, operational
risk, and capital risk. The basis for determination and
calculation is as follows:
2.1 Credit Risk Factor
Credit risk factors are determined by 2 types of
ratios, namely:
1) Earning asset quality ratio which is a
comparison between earning assets classified
to earning assets.
(1)
2) The ratio of allowance for possible losses on
earning assets, which is the ratio between the
reserve for doubtful accounts established to
the reserve for doubtful accounts that must be
established.

(2)
2.2 Liquidity Risk Factors
Determination of liquidity risk factors is based on
2 (two) ratios, namely:
1) Ratio of Basic Surplus to liabilities that can
be paid immediately. Basic surplus is the
difference between liquid assets that can be
used and liabilities that can be paid
immediately in the next week. If the liquid
assets are greater than the liabilities that can
be paid immediately, it will be an excess
difference (positive) and a less difference
(negative).
Basic Surplus = (Assets - Liabilities ) with
maturity up to 7 days reduced again by 5%
Cash Ratio.

(3)
2) Liquidity Index Ratio. Liquidity index is a
number that shows the magnitude of the ratio
between the sum of the multiplication of
liabilities with their respective weights to the
sum of the multiplication of assets with their
respective weights.

LITERATURE REVIEW

Based on the Bali Governor's Regulation Number
44 of 2017 which is used as the basis for managing an

(4)
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corruption, collusion, and nepotism and
calamities in the last one year. (Taken from
the last one year data)
6) The orderly ratio, measured by the number of
violations against the applicable provisions
within one year (from the results of the last
inspection).

2.3 Operational Risk Factors
Determination of operational risk factors is based
on six operational component ratios, namely:
1) The effectiveness ratio is based on the
achievement of the LPD soundness credit
score. In assessing the achievement of credit
scores, the ratio of productive asset quality is
used. Formula :

2.4 Capital Risk Factor
The capital risk factor is the risk due to insufficient
capital as the main source of financing for LPD
operational
activities so that it is not sufficient to cover
(5)
all business risks faced. The capital risk factor is
assessed from the minimum capital adequacy ratio
(MCA Ratio) which is the ratio between capital to
risk-weighted productive assets (RWA) expressed in
percent. Formula:

2) Efficiency ratio is based on the ratio between
operating costs and operating income at the
end of the reporting month, expressed in
percent. Formula:

(7)
(6)

Furthermore, the risk rating for each factor is
determined based on the provisions in Table I.

3) Economic ratio, calculated based on the ratio
between total assets and the number of human
resources. This ratio is compared at the end of
each month/period and from this comparison
the progress is calculated with the average
measurement for the last quarter/period.
4) Current ratio, measured from the average
length of loan disbursement after complete
documents are received.
5) Safe ratio, measured by the number of events
that harm the LPD due to manipulation,

Each risk rating obtained from each component
will determine the amount of penalty that will be used
as the basis for determining the LPD risk level. The
penalty value is then summed and averaged for all
factors, and then used as a reference to determine the
overall risk level. The amount of penalty for each risk
factor with each component and the reference for
determining the overall risk level are presented in
Table II and Table III.

TABLE I. RISK RATING PROVISIONS FOR EACH RISK FACTOR

Risk Factor
Risk
Rating

Credit

Liquidity

Operational
Capital

1

2

1

2

1

2

3

4

5

6

Very Low

˂ 5%

> 90%

> 10 %

> 1.00

> 90

˂ 75%

> 1.00%

0

0

˃ 15.00%

Low

˃ 5% –
7.85%
˃ 7.85%
– 10.1%

81% –
˂ 90%
66% –
˂ 81%

>5%–
10 %
0 –5%

1.00

81 –
˂ 90
66 –
˂ 81

˃ 75% –
79.75%
˃ 79.75%
– 83.5%

0.75% –
1.00%
˃ 0.5%
– 0.75%

1–2
day
>2 –
3 day
>3 –
4 day

1

1

2

2

˃ 12.00%
– 15.00%
12.00%

˃10.1%
–
12.35%
˃
12.35%

51% –
˂ 66%

<0 – -10
%

55 – ˂
66

˃ 83.5% –
87.25%

0.00%
– 0.5%

>4 –
5 day

3

3

6.80% –
11.90%

0% –
˂ 51%

< -10 %

˂ 55

˃ 87.25%

< 0.00%

˃5
day

˃
3

4

˂ 6.80%

Moderate

High

Very High

0.81
–
< 1.00
0.66
–
< 0.81
< 0.66

TABLE II. PENALTY PROVISIONS FOR EACH RISK RATING OF EACH RISK FACTOR

Risk Factor

Risk Factor Component

Weight

a. Ratio of classified assets to earning

40%
20%

1. Credit

1
100
50

Penalty Against Risk Rating
2
3
4
5
200
300
400
500
100
150
200
250
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assets
b. The ratio of allowance for possible
losses on earning assets to earning
assets that must be established.
2. Liquidity
a. Basic Surplus
b. Liquidity Index
3. Operational
a. Effectiveness
b. Efficiency
c. Economic
d. Current
e. Safe
f. Orderly
4. Capital
The ratio of capital to assets is
weighted by risk.
Sum
Average Penalty Risk
Based on the average value of the risk penalty, the
risk rating is then determined according to the
provisions in Table III.
TABLE III. RISK RATING PROVISIONS BASED ON AVERAGE PENALTY

Average Penalty Risk
≤ 62.5
> 62.5 – 125
> 125 – 187.5
> 187.5 – 250
> 250 – 312.5
III.

Risk Rating
Very Low
Low
Moderate
High
Very High

RESEARCH METHODS

The development of a system is carried out in a
gradual, continuous and interrelated process. The
method used is the Waterfall method [32]. The
research, which aims to produce an LPD risk level
assessment system, will be carried out with an objectoriented approach, with three main stages. The three
stages are object-oriented analysis (OOA), objectoriented design (OOD) and object-oriented
programming (OOP) [33][34]. At the OOA stage, a
search for information related to the needs of the
system being built will be carried out, which is related
to what and how the system to be built will work. The
results of this analysis phase are outlined in several
object-oriented models using UML (Unified Modeling
Language). The OOD stage, as the next stage, is the
stage to determine the design of the system
components to be built. The resulting system design
will describe the components that make up the system
and what the interactions between them are like. This
design will then be translated into a system in the OOP
stage. The system is built using a certain programming
language [35][36][37]. This research only focuses on
the two initial stages of object-oriented system
development, namely OOA and OOD.

20%

50

100

150

200

250

24%
12%
12%
6%
1%
1%
1%
1%
1%
1%
30%

60
30
30
15
2.5
2.5
2.5
2.5
2.5
2.5
75

120
60
60
30
5
5
5
5
5
5
150

180
90
90
45
7.5
7.5
7.5
7.5
7.5
7.5
225

240
120
120
60
10
10
10
10
10
10
300

300
150
150
75
12.5
12.5
12.5
12.5
12.5
12.5
375

100%

250
62.5

500
125

750
187.5

1.000
250

1.250
312.5

IV.

RESULTS AND DISCUSSION

The results of the analysis of the rules and
regulations related to risk ranking will provide an
overview of what kind of information system should
be built. This description is commonly referred to as
information system requirements, which can be
modeled with use case diagrams, as shown in Fig. 1.
In general, this system will be operated by users who
are categorized as general users and assessors, with
their respective functions and roles. The provision of
data required by the system related to the
determination of risk ratings can be carried out by all
users. Meanwhile, only the assessor user can perform
the function to determine the risk rating. User
assessors are the LPD management and supervisory
team.
The system built will have 2 (two) main functions,
namely inputting supporting data and assessing LPD
risk levels. In the data input function, there are 3
(three) data to be inputted, namely LPD financial
report data in the form of profit and loss statements
and balance sheets, as well as data related to LPD
operational activities. Financial report data does not
actually need to be inputted if the use of this system is
integrated with the LPD financial information system.
The risk assessment function will handle the
calculation and determination of the LPD risk level.
This function will be complemented by the
determination of the risk level for each of the risk
determinants, namely Credit, Liquidity, Operational
and Capital risk factors, and then the overall risk level
is determined, which is the LPD risk level itself.
Determination is carried out in accordance with
applicable rules and regulations.
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Fig. 3. The Design Class Diagram of Risk Rating

The risk level assignment process will be handled
by the frmRiskRating object. This process can only be
operated by the Assessor and the determination of the
risk level will be carried out by assigning a level to
each of the determinants of the risk level.
Fig. 1. Use Case Diagram of Risk Rating

From the description of system requirements
according to the results of the analysis stages, how this
system works can be described in a Sequence Diagram
as presented in Fig. 2. The diagram depicts the
interaction and communication between objects in the
system. User and Assessor objects are two objects that
represent the user group of the system, the group that
will operate this system. This group of users will
interact with the system via the frmMainMenu object,
which is the controller of the system's main functions.
To be able to operate the system, the user must first
login through the frmLogin object. This frmLogin
object will determine whether the user can operate the
system or not, and determine what facilities/functions
it can operate. All users can carry out the data input
process, while only users with the Assessor category
are allowed to carry out risk determination.

Fig. 2. The Sequence Case Diagram of Risk Rating

The process of inputting system support data will
be handled by the frmMaster object, and managing
data objects will be handled using the frmData object.
Data management includes adding new data, editing
existing data and deleting data that is no longer
needed.

Referring to the description of the results of the
analysis and class identification stages, the system
design to be built can then be arranged. The system
design shows the components that make up the system
and how they interact or relate to each other. This
design is depicted in a design class diagram, as shown
in Fig. 3.
As described previously, and as shown in Figure,
the system will be operated by the user. This user will
be distinguished based on the level value of the class
attribute, namely 0 or 1. Level 0 is assigned to
ordinary users, while level 1 is to appraiser users. User
assessors consist of Supervisor and Manager. All users
will be able to perform the Login, Logout, Change
Password, Data Input and Exit functions, while only
the Assessor can perform the Assessment function.
All functions that can be performed by the user
will be followed up by the system through a menu
which is handled by the frmMainMenu class.
Handling each function will involve other classes,
which are frmLogin for Login function,
frmChangePW for change password function,
frmMaster for data input function, and frmRiskRating
for assessment function. In the data input function, in
addition to inputting new data, the system also
provides other facilities such as editing and deleting
existing data. This process will be carried out by the
frmData class. There are 3 types of data that will be
handled, namely income statement data, balance
sheets and data related to operations required by the
system. Each of these data will be stored in a table in a
database.
This class diagram of the system will be used as
the basis for program development of this system.
Each class in this class diagram will be translated into
program classes and interfaces which are components
or architecture of the program, as well as entities that
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RGEC Method Case Study at PT Bank Mandiri (Persero) Tbk
for
the
Period
2013–2017,”
2020,
doi:
10.2991/aebmr.k.200522.046.

are translated into data tables, as a place to
accommodate data that is processed in the system.
V.

CONCLUSION

The risk rating of a Village Credit Institution
(LPD) is influenced by several risk factors, namely
credit, liquidity, operations and capital. Each factor is
then measured by several ratios, which are measured
or calculated based on the income statement, balance
sheet and data related to LPD operations. The value of
this ratio will determine the level of risk of each factor,
and at the same time determine the amount of penalty,
which is finally accumulated to determine the overall
level of risk. The descriptions related to this procedure
are then analyzed and outlined in several model
diagrams, which are then translated into design class
diagrams, which are the results of the system design to
be built. The results of this design will be used as the
main reference in the development of the LPD risk
rating information system.
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