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Abstract - Determination of the value of the guarantee to the Bank in the process of applying for
Home Ownership Credit (KPR) submitted by prospective customers still refers to the provisions of
the Financial Services Authority, where the assessment must follow the existing rules and be
carried out by public appraisals or commonly called the Office of Public Appraisal Services (KJPP).
Currently the analyst credit officer cannot validate the results of the assessment report from
KJPP, so if an error occurs either intentionally or not by KIPP or appraisal parties continue to
process according to the given value. In the event of default of payment by the customer due to
the lower collateral value of the loan provided, the bank violates Bank Indonesia Regulation
number 18/16/PBI/2016 concerning loan to value ratio. This study aims to apply the K-Means
algorithm in grouping home sales so that it can be used for the calculation of the estimated value
of house prices, and develop a prototype of the house price estimation information system. Data
retrieval using crawling or scrapping techniques on the website makes it easier to fulfill data on
a dataset. The result of this study is the data of home sales for kebon Jeruk area spread across
the internet can be grouped into 3 clusters with the value of David Bouldin Index in duri Kepa sub
area, which is 0.096, in South Kedoya sub area of 0.087, in North Kedoya sub area of 0.071, and
Kelapa Dua sub area of 0.117. By combining clusterization results using K-Means methodology
with land price calculation formula obtained land price estimation in sub area.
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1. INTRODUCTION

The growth of the financial industry is currently very rapid, especially in the world of
financial industry such as banking. financial industry such as banking. This increase in growth is
also accompanied by the growth of Non-Performing Loan (NPL) in the household sub-sector for
residential ownership or commonly called Home Ownership Loans (KPR).

The effect of NPLs can result in reduced bank income, the reduction arises because of
the additional costs that arise reduction arises because of the additional costs that arise due to
non-performing loans (Sari, 2012). (Sari, 2012). The impact of non-performing loans will certainly
also be problematic for bank customers, because the house that is used as collateral for the bank
will be auctioned by the bank to cover the bank's losses. bank to cover the bank's losses.

There are many factors that cause NPLs, due to the country's economic conditions
economic conditions, the customer is experiencing financial difficulties or a process error in the
bank that causes errors in the process errors in the bank that cause errors in providing loan or
collateral values.
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One of the mistakes in the bank is in the credit analysis process where problems are
found by credit analysts in validating the loan value or collateral. problems by credit analysts in
validating the value of collateral provided by KIPP (Public Appraisal Services Office).

(Public Appraisal Services Office), because credit analysts do not have data to confirm
the validity of the collateral value provided by KJPP.

ensure the validity of the collateral value provided by the KJPP so that it has the potential
for errors in granting loan limits that can cause losses to the bank, and these losses will have an
impact on the bank. bank, and this loss will have an impact on the risk of the Bank's reputation
and can violate the loan to value ratio regulation in Bank Indonesia Regulation Number
18/16/PBI/2016.

In addition to NPL problems, there is also competition between banks where all banks
are competing to improve the ability of their information systems to provide speed in the
mortgage application process, especially applications that can help sales to be able to estimate
the value of collateral for prospective customers.

The k-means algorithm has a better performance than k-medoids, either in terms of
average within centroid distance value and time complexity (Mediana et al., 2018), so the
authors used the k-means algorithm, 2018), so the authors use the K-Means algorithm for
grouping which group is the most dominant by eliminating anomalous data to be used as a
reference or fair value on land values in an area in a city.

2. RESEARCH METHOD

In this section of the research methodology, systematic and directed steps will be
described that will be used as a reference as a research framework for determining the similarity
of problems in determining appraisal price estimates, using K-means so that it can be known
which method produces the best cluster results and gets the closest price estimates, which
method produces the best cluster results and gets the closest price estimate.

2.1 Knowledge Discovery In Databases (KDD)

KDD is a method for obtaining knowledge from existing databases. In the database there
are tables that are interconnected. The results of the knowledge obtained from the process can
be used for the knowledge base for decision-making purposes. The KDD process is largely data
selection, pre-processing / cleaning, transformation, data mining, evaluation, and knowledge
(Riadi et al. 2020).

1) Data Selection
2) Pre-Processing
3) Data Transformation
4) Data Selection

2.2 Population and Sample Selection Method

Sampling data is a technique used to systematically select a smaller number of data
representatives from a predetermined population to serve as a source of data for observation
or experimentation according to objectives, and in accordance with research science and
statistics, sampling procedures must be carried out several important factors (Sharma, 2017).
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2.3 Data Collecting Method

Data collection using data collection techniques is quantitative in nature to test
hypothesis that has been determined with techniques such as the following:
1) Data Crawling
2) Data Cleaning

2.4 K-Means Clustering

The K-Means algorithm is an iterative clustering algorithm that partitions a data set into
a predetermined number of K clusters (Parlina et al., 2018). The method will divide the data into
several groups where the groups have the same properties or characteristics. Steps in the
clustering stages:
1) Specify k as the number of clusters to be formed.
2) Specify cluster center.
3) Calculate the distance of each data to the cluster center using the Euclidean equation.

m
due=| D (Cij = Ckp?
J

4) Group the data into the cluster with the shortest distance using the equation.

K m
Min E dix = E (Cij — Ckj)?
K=1 j

5) Calculate the new cluster center using the equation.
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6) Repeat steps 2 through 4 until there is no more data moving to other clusters.

2.5 Resarch Step

The steps that will be carried out in this research in general are as shown in the figure
below.
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3. RESULTS AND DISCUSSION

The K-Means algorithm is an iterative clustering algorithm that partitions a data set into
a predetermined number of K clusters (Parlina et al., 2018). The method will divide the data into
several groups where the groups have the same properties or characteristics. The purpose of
the clustering is to minimize the diversity in a group and maximize the type in the group (Agustin
et al., 2015).

3.1 Data Acquisition

For initial data acquisition, what is done is crawling data from e-commerce websites
according to the needs of the research. The web-scrapping process takes data from home sales
websites such as rumah123.com and rumah.trovit.co.id. In this case, the tools used in web
scrapping are python programming language and jupyter notebook. The data is taken from one
of the websites for buying and selling houses, namely www.rumahl23.com and
www.trovit.rumah.co.id, which is one of the e-commerce websites that provides property sales
in Indonesia.

3.2 Data Processing

The next stage is processing the data that has been retrieved through crawling. Attribute
data that is selected to be included in the research category are title, land area, building area,
price, area and also sub area. In this case, the author takes the Kebon Jeruk area data as a
calculation simulation and the sub areas obtained in the Kebon Jeruk area are Duri Kepa, Kelapa
Dua, South Kedoya, North Kedoya.

3.3 Land Price Calculation

After data transformation, the next step is to calculate the land price with the following
formula:
Building Price = Building Area x Building Price Per M?
Land Price = (House Price - Building Price) / Land Area

3.4 Centroid Data

In the application of the K-means algorithm, the midpoint or centroid value of the data
is generated. The process of finding the midpoint value is done by taking the largest value
(maximum) for high-level clusters (C1), the average value (average) for medium-level clusters
(C2) and the smallest value (minimum) for low-level clusters (C3).

TABLE 1. CENTROID DATA

Cluster | Centroid | Centroid Centroid | Centroid
1| 8111047 0878908 |  9.878.908 | 9.878.908
2| 24608910 | 22040079 | 22431854 | 22.431.8%
31 33009776 | 69.067.415| 78081825 | 78.081.825
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3.5 Data Clustering

The clustering process using the initial centroid value contained in table 1, will obtain
the clustering results in literation 1 which can be seen in the tables below:

TABLE 2. DATA CLUSTERING

Kedoya Selatan - 2

Initial Iteration 1st Iteration| 2nd Iteration| 3rd Iteration
. , . .| Number Of

Cluster | Centroid Centroid Centroid Centroid
Houses
1| 8.111.047 | 9.878.908 | 9.878.908 | 9.878.908 25
2 | 24.648.910 | 22.040.079 | 22.431.854 | 22.431.854 28
3| 33.009.776 | 69.067.415 | 78.081.825 | 78.081.825 4

3.6 Estimatation Calculations

Continuing the grouping process, the raw data that has been formed is used as a data
source for calculating land prices. Meanwhile, the building price refers to the calculation of
building prices based on the results of the MAPPI matrix table.

Building Price = Building Area x Building Price Per M?
Land Price = Land Price in the Area x Land Area
Estimated House Price = Land Price + Building Price

3.7 Data Visualitation

The first visualization is to illustrate the distribution of land price data because of
grouping and calculating land price estimates combined with geotagging information for
longitude and latitude positions in each sub-area, so as to get the distribution of land price
estimation results with the results as shown in Figure 1 below:

Fig. 1. Data Distribution

In addition to using visualization of the distribution of estimated land prices based on
geotagging, the following below is the result of clustering or grouping land prices based on each
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group that can provide an overview of the estimated land prices in each cluster in a sub-area
according to Figure 2 below:
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3.8 Data Result

Fig. 2. Sub District Distribution

The results of the implementation of the K-Mean's methodology combined with the land
price calculation process, where the dominant clusters will be averaged and produce data as in
table 3 belowthe distribution of land price estimation results with the results as shown in figure

e TABLE 3. DATARESULT
Province  (City District |Sub District |cluster 0 {cluster 1]cluster 2{Land Price
DKI Jakarta {Jakarta Barat|Kebon Jeruk Duri Kepa 205 10| 1390 19.693.632
DK| Jakarta |Jakarta Barat Kebon Jeruk |Kedoya Selatan I 1] 140291
DK| Jakarta {Jakarta Barat Kebon Jeruk |Kedoya Utara ¥ 0 | 22.484.850
DKI Jakarta |Jakarta Barat|Kebon Jeruk |Kelapa Dua o8 | 13.324.546

3.9 Integrated System Design

In general, the system requirements are to provide solutions faced by the Bank in the
process of receiving credit applications by the marketing team and the credit analysis process
by the credit analyst team. The following is a description of the system needed, according to

Figure 3 below:
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Fig. 3. Sub District Distribution

Figure 3 is a picture of the design of a house price estimation application that uses
grouped data that will be used by sales and credit analysis.

3.10 Prototype Implementation

At this stage of prototype implementation, the prototype is built with PHP programming
language as an interface display and MYSQL as a database storage of processing results, here is
the appearance of the prototype:
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Fig. 4. Sub District Distribution

4. CONCLUSION

The results of the research that has been conducted by the author are as follows:
1. We can take home sales data scattered on the internet using web scrapping to be used as a
data source.
2. Tests conducted in this study resulted in 3 clusters with a large David Bouldin Index value in
the Duri Kepa sub area of 0.096, in the South Kedoya sub area of 0.087, in the North Kedoya
sub area of 0.071, and the Kelapa Dua sub area of 0.117.
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3. By combining the clustering results using the K-Means methodology with the land price
calculation formula, the estimated land prices in the sub-area.
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