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The demand of the Indonesian society to own homes and properties is increasing 

along with the growth of Indonesia's population. This has led to an increase in 

population density, causing property prices to rise. The way to own property or a 

house in accordance with monthly income is by using bank housing loans. Three 

Indonesian banks renowned for housing loan applications, namely BTN, Mandiri, 

and BSI, were selected as samples in this study. These three banks have their own 

advantages and different bank interest rates. Therefore, this research was created as 

a tool for consumers to make decisions by considering the advantages obtained 

when applying for a loan at one of the three banks. This study employs the 

Newton's interpolation method to generate formulas that can help solve consumer 

problems. The results of this study generally indicate that Mandiri bank has an 

advantage in terms of lower installment costs compared to BTN and BSI. 
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1. Introduction 

 

Indonesia's growth that wants to move from a developing country to a developed country will never 

be separated from Indonesia's economic growth. Until now, the banking sector has played a very 

important role in supporting economic growth and stability. This means that currently the banking 

sector has also entered the context of housing finance through Home Ownership Loans (KPR). Of 

course, the banking sector is interested in the context of housing because basically houses are a 

primary human need. Not only that, in fact, according to BPS statistical data, DKI Jakarta itself has 

decreased the percentage of households that have access to decent and affordable housing according 

to the Province. 

 

Therefore, the banking sector is becoming more intense to try to attract customers in the property 

sector. The proof is that Bank Mandiri, which launched a digital expansion, actually influenced BSI 

to also engage in property, especially mortgages. This news is not new news because it has been 

discussed on August 21, 2023. But there is no need to worry because on January 11, 2024, 

mortgages will become friendly again, especially by BTN and Bank Mandiri. So what is the role of 

each bank on mortgages: 

1. Bank Tabungan Negara (BTN) 

A bank devoted to housing finance for the community and supporting the 

development of the housing and construction sectors. BTN is also involved in the 
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government's program for subsidized mortgages, which aims to help low-income groups 

own their own homes. 

2. Bank Syariah Indonesia (BSI) 

BSI as a sharia bank, now also provides alternative housing financing based on 

sharia principles. Thus, BSI is able to attract customers to perform Islamic financial 

services. 

3. Bank Mandiri 

As one of the largest banks in Indonesia, Bank Mandiri is obliged to support 

mortgage financing. This is done because Bank Mandiri provides various mortgage 

products, including conventional and sharia housing financing. Thanks to this, Bank 

Mandiri can also collaborate with the government in implementing housing finance 

programs. 

 

Through an important delegated role in housing finance. BTN, BSI, and Bank Mandiri contribute 

significantly to national economic growth. They not only support housing access for communities, 

but also contribute to national economic development, facilitate homeownership for communities, 

and support the goals of financial inclusion and development of the housing sector. 

 

For some people, the use of mortgages requires great consideration to make the decision to own a 

house in installments. However, not everyone has a lot of time to calculate and consider which bank 

suits the ability and willingness of prospective mortgage users. Therefore, this study wants to 

produce a formula that can make it easier for someone to consider which bank should be chosen to 

do a mortgage. The banks used by researchers are still said to be limited because this study was 

only carried out to three banks. 

 

This research has 3 problem formulations, 3 research objectives and 2 benefits. The formulation of 

the problem includes: How much monthly installments must be paid if consumers want to do a 

mortgage but not multiples of 5? Is there a short way to help mortgage consultants to decide which 

mortgage is suitable for consumers? In which bank are the most favorable conditions for consumers 

in doing mortgages? With this problem formulation, researchers aim to find out the amount of 

monthly installments that must be paid if consumers want to do mortgages but not multiples of 5. 

Know a brief way to help mortgage consultants to decide which mortgage is suitable for consumers. 

Knowing which bank is the most favorable condition for consumers in doing mortgages. so that 

from the formulation of the problem and objectives there are research benefits for ordinary people 

who do not have much time to consider the best mortgage, this study can be used, for consultants 

and financial analysis can facilitate work to find out a decent mortgage for consumers. 

 

(Muhammad Rizal Satria, 2018) write Amir's ideas about Bank is a business entity that collects 

funds from the public in the form of deposits and distributes them to the public in the form of credit 

or other forms in order to improve the standard of living of many people. Population growth is 

increasingly dense from year to year, this has encouraged developers to compete to develop their 

businesses in the housing sector. Banks have a very important role in upholding the people's 

economy, because through bank units that have excess capital can be channelled to the community 

through mortgages (Fadli Alanshari, 2018). Agree with that (Heykal, 2014) said KPR is one type of 
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service provided by banks to customers who hope to get services to get loans in providing housing 

loans to its customers. KPR arises because of the high need among the community to can own a 

house without being balanced with an increase in purchasing power in the community. And another 

statement for (Rosyida, 2013) stated that for people who have financial capabilities, buying a house 

in cash is not an obstacle. But for people who have limited finances, buying a house in cash is an 

obstacle. So many people choose to buy a house on credit. This is because credit payments are 

considered lighter than cash payments. The many needs of the community. 

 

Every bank has a different interest rate. Bank interest can be interpreted as remuneration by banks 

based on conventional principles customers who buy or sell products. Interest can also be 

interpreted as the price that must be paid to customers which the customer must pay to the bank 

(Tumangkeng, 2013).  Same statement form (Tesar, 2019) Interest rates are used to discount the 

benefits stream, to assess fiscal sustainability, and to project income and outlays of the trust funds. 

It is well known that interest rates have fallen. 

 

The interest rate is closely related to the inflation rate. In fact, the differences in interest rates that 

occur between several countries occur because of differences in inflation rates, (Jusmer Sihotang, 

2020). So if you use KPR until 5 or maybe more than 5 years actually you must pay the inflation 

rate too, but you can calculate or deal with bank to use fixed rate. And we can calculate with 

Numerical Analysis. 

 

In numerical analysis, we frequently need to examine the closeness of anumerical solution to the 

exact solution. To answer the question quantitatively, we need to have a measure on the magnitude 

of the difference between the numerical solution and the exact solution. A norm of a vectorin a 

linear space provides such a measure, (Kendall E.Atkinson, 2009). In numerical analysis, a 

Newtonian polynomial is the interpolation of a polynomial for a set of known data points. This 

polynomial is named after its discoverer, Isaac Newton. Sometimes, this polynomial is called 

Newton's divisible polynomial interpolation because the coefficients of the polynomial are 

calculated using Newton's divisible difference method. 

 

2. Methods 

 

Newton’s interpolation or better known as Newtonian polynomial interpolation appears to make 

predictions of the value of the function if given a lot of data (Fraser, 1927; Gorodetski et al., 2006; 

Trifunov et al., 2021). Known 𝑛 + 1 different points (𝑥0, 𝑦0), (𝑥1, 𝑦1), 

(𝑥2, 𝑦2) … (𝑥𝑛, 𝑦𝑛). Polynomial interpolations of newton forms are arranged in stages: 

 For a point (𝑥0, 𝑦0) in search 𝑁0(𝑥) = 𝐶0 

 For a point (𝑥0, 𝑦0) and(𝑥1, 𝑦1) in search 𝑁1(𝑥) = 𝐶0 + 𝐶1(𝑥 − 𝑥0) by specifying a value 𝐶1 

 For a point (𝑥0, 𝑦0), (𝑥1, 𝑦1)  and (𝑥2, 𝑦2)  in search 𝑁2(𝑥) = 𝐶0 + 𝐶1(𝑥 − 𝑥0) + 𝐶2(𝑥 −

𝑥0)(𝑥 − 𝑥1) by specifying a value 𝐶2  

 For a point (𝑥0, 𝑦0), (𝑥1, 𝑦1), (𝑥2, 𝑦2) … (𝑥𝑛, 𝑦𝑛)  in search 𝑁𝑛(𝑥) = 𝐶0 + 𝐶1(𝑥 − 𝑥0) +

𝐶2(𝑥 − 𝑥0)(𝑥 − 𝑥1) + ⋯ + 𝐶𝑛(𝑥 − 𝑥0)(𝑥 − 𝑥1)(𝑥 − 𝑥2) … (𝑥 − 𝑥𝑛) 

Then obtained 

 𝑁0(𝑥) = 𝑦0 

https://creativecommons.org/licenses/by-sa/4.0/
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 𝑁𝑘(𝑥) = 𝑁𝑘−1(𝑥) + 𝐶𝑘(𝑥 − 𝑥0)(𝑥 − 𝑥1) … (𝑥 − 𝑥𝑘) dengan 𝑘 ≥ 1 

      Retrieved 𝑁𝑛(𝑥) is the interpolated polynomial of Newtonian form sought.  

 

 

 

3. Result and Discussion 

 

Home Ownership Credit or KPR is a credit facility provided by banks to individual customers who 

will buy or repair houses. Customers who take a mortgage do not need to provide funds in cash to 

buy a house, but simply provide a down payment or down payment. So far there are three methods 

of calculating interest in mortgage credit facilities, namely flat, effective, and annual and monthly 

annuities. 

 

Figure 1 

  

Credit Installment of BTN 
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Figure 2 

  

Credit Installment of BSI 

 
 

Figure 2 

  

Credit Installment of BSI 
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Table 1 

 

Credit Installment of All Bank 

 

Jumlah Angsuran Cicilan Setiap Bulan 

Rp    200.000.000 10 Tahun 15 Tahun 20 Tahun 

BTN 2597100 2067700 1825800 

BSI 2533333 2027778 1855000 

Mandiri 2511918 2004807 1773807 

 

1. BTN 

For (𝑥0, 𝑦0) = (10, 2597100) obtained 

𝑁0(𝑥) = 2597100 

For (𝑥0, 𝑦0) = (10, 2597100) and (𝑥1, 𝑦1) = (15, 2067700) 

   𝑁1(𝑥) =  𝑁0(𝑥) + 𝐶1(𝑥 − 𝑥0) 

𝑁1(15) =  2597100 + 𝐶1(15 − 10) 

𝑁1(15) =  2597100 + 𝐶1(5) 

2067700 = 2597100 + 𝐶1(5) 

2067700 − 2597100 = 𝐶1(5) 

                                    −529400 = 𝐶1(5) 

        −
529400

5
= 𝐶1 

              −105880 = 𝐶1 

 𝑁1(𝑥) =  𝑁0(𝑥) + 𝐶1(𝑥 − 𝑥0) 

𝑁1(𝑥) = 2597100 − 105880 (𝑥 − 10) 

𝑁1(𝑥) = 2597100 − 105880 𝑥 + 1058800 

𝑁1(𝑥) = 3655900 − 105880𝑥 

Obtained 𝑵𝟏(𝒙) = 𝟑𝟔𝟓𝟓𝟗𝟎𝟎 − 𝟏𝟎𝟓𝟖𝟖𝟎𝒙 

For (𝑥0, 𝑦0) = (10, 2597100); (𝑥1, 𝑦1) = (15, 2067700) and (𝑥3, 𝑦3) = (20, 1825800) 

   𝑁2(𝑥) =  𝑁1(𝑥) + 𝐶2(𝑥 − 𝑥0)(𝑥 − 𝑥1) 

  𝑁2(𝑥) =  3655900 − 105880𝑥 + 𝐶2(𝑥 − 10)(𝑥 − 15) 

𝑁2(20) =  3655900 − 105880(20) + 𝐶2(20 − 10)(20 − 15) 

1825800 = 1538300 + 𝐶2(10 × 5) 

1825800 − 1538300 = 𝐶2(50) 

                                    287500 = 𝐶2(50) 

                 
287500

50
= 𝐶2 

        5750 = 𝐶2 

   𝑁2(𝑥) =  𝑁1(𝑥) + 𝐶2(𝑥 − 𝑥0)(𝑥 − 𝑥1) 

   𝑁2(𝑥) =  3655900 − 105880𝑥 +  5750(𝑥 − 10)(𝑥 − 15) 

𝑁2(𝑥) = 3655900 − 105880𝑥 + 5750 (𝑥2 − 25𝑥 + 150) 

𝑁2(𝑥) = 3655900 − 105880𝑥 + 5750𝑥2 − 143750𝑥 + 862500 

𝑁2(𝑥) = 4518400 − 249630𝑥 + 5750𝑥2 

Obtained 𝑵𝟐(𝒙) = 𝟓𝟕𝟓𝟎𝒙𝟐 − 𝟐𝟒𝟗𝟔𝟑𝟎𝒙 + 𝟒𝟓𝟏𝟖𝟒𝟎𝟎 

2. BSI 
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For (𝑥0, 𝑦0) = (10, 2533333) obtained 

𝑁0(𝑥) = 2533333 

For (𝑥0, 𝑦0) = (10, 2533333) and (𝑥1, 𝑦1) = (15, 2027778) 

   𝑁1(𝑥) =  𝑁0(𝑥) + 𝐶1(𝑥 − 𝑥0) 

𝑁1(15) =  2533333 + 𝐶1(15 − 10) 

𝑁1(15) =  2533333 + 𝐶1(5) 

 2027778 = 2533333 + 𝐶1(5) 

 2027778 − 2533333 = 𝐶1(5) 

                                    −505555 = 𝐶1(5) 

        −
505555

5
= 𝐶1 

         −101111 = 𝐶1 

   𝑁1(𝑥) =  𝑁0(𝑥) + 𝐶1(𝑥 − 𝑥0) 

              𝑁1(𝑥) = 253333 − 101111 (𝑥 − 10) 

𝑁1(𝑥) = 253333 − 101111 𝑥 + 1011110 

𝑁1(𝑥) = 3544443 − 101111𝑥 

Obtained 𝑵𝟏(𝒙) = 𝟑𝟓𝟒𝟒𝟒𝟒𝟑 − 𝟏𝟎𝟏𝟏𝟏𝟏𝒙 

For (𝑥0, 𝑦0) = (10, 253333); (𝑥1, 𝑦1) = (15, 2027778) and (𝑥3, 𝑦3) = (20, 1855000) 

   𝑁2(𝑥) =  𝑁1(𝑥) + 𝐶2(𝑥 − 𝑥0)(𝑥 − 𝑥1) 

  𝑁2(𝑥) =  3544443 − 101111𝑥 + 𝐶2(𝑥 − 10)(𝑥 − 15) 

𝑁2(20) =  3544443 − 101111(20) + 𝐶2(20 − 10)(20 − 15) 

1855000 = 1522223 + 𝐶2(10 × 5) 

1855000 − 1522223 = 𝐶2(50) 

                                        332777 = 𝐶2(50) 

             
332777

50
= 𝐶2 

         6655,54 = 𝐶2 

   𝑁2(𝑥) =  𝑁1(𝑥) + 𝐶2(𝑥 − 𝑥0)(𝑥 − 𝑥1) 

   𝑁2(𝑥) =  3544443 − 101111𝑥 + 6655,54(𝑥 − 10)(𝑥 − 15) 

              𝑁2(𝑥) = 3544443 − 101111𝑥 + 6655,54 (𝑥2 − 25𝑥 + 150) 

𝑁2(𝑥) = 3544443 − 101111𝑥 + 6655,54  𝑥2 − 166389𝑥 + 998331 

𝑁2(𝑥) = 4542774 − 267500𝑥 + 6655,54𝑥2 

Obtained 𝑵𝟐(𝒙) = 6655,54𝑥2 − 267500𝑥 + 4542774 

 

3. Mandiri Bank 

For (𝑥0, 𝑦0) = (10, 2511918) obtained 

𝑁0(𝑥) = 2511918 

For (𝑥0, 𝑦0) = (10,2511918) and (𝑥1, 𝑦1) = (15, 2004807) 

   𝑁1(𝑥) =  𝑁0(𝑥) + 𝐶1(𝑥 − 𝑥0) 

𝑁1(10) =  2511918 + 𝐶1(15 − 10) 

𝑁1(10) =  2511918 + 𝐶1(5) 

2004807 = 2511918 + 𝐶1(5) 

2004807 − 2511918 = 𝐶1(5) 
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        −
507111

5
= 𝐶1 

         −101422,2 = 𝐶1 

   𝑁1(𝑥) =  𝑁0(𝑥) + 𝐶1(𝑥 − 𝑥0) 

              𝑁1(𝑥) = 2511918 − 101422,2(𝑥 − 10) 

𝑁1(𝑥) = 2511918 − 101422,2 𝑥 + 1014222 

𝑁1(𝑥) = 3526140 − 101422,2𝑥 

Obtained 𝑵𝟏(𝒙) = 𝟑𝟓𝟐𝟔𝟏𝟒𝟎 − 𝟏𝟎𝟏𝟒𝟐𝟐, 𝟐𝒙 

For (𝑥0, 𝑦0) = (10, 2511918); (𝑥1, 𝑦1) = (15, 2004807) and (𝑥3, 𝑦3) = (20, 1773807) 

  𝑁2(𝑥) =  𝑁1(𝑥) + 𝐶2(𝑥 − 𝑥0)(𝑥 − 𝑥1) 

  𝑁2(𝑥) =  3526140 − 101422,2𝑥 + 𝐶2(𝑥 − 10)(𝑥 − 15) 

𝑁2(20) = 3526140 − 101422,2(20) + 𝐶2(20 − 10)(20 − 15) 

1773807 = 1497696 + 𝐶2(10 × 5) 

1773807 − 1497696 = 𝐶2(50) 

                                 276111 = 𝐶2(50) 

      
276111

50
= 𝐶2 

          5522,22 = 𝐶2 

   𝑁2(𝑥) =  𝑁1(𝑥) + 𝐶2(𝑥 − 𝑥0)(𝑥 − 𝑥1) 

   𝑁2(𝑥) =  3526140 − 101422,2𝑥 + 5522,22(𝑥 − 10)(𝑥 − 15) 

              𝑁2(𝑥) = 3526140 − 101422,2𝑥 + 5522,22 (𝑥2 − 25𝑥 + 150) 

𝑁2(𝑥) = 3526140 − 101422,2𝑥 + 5522,22𝑥2 − 138056𝑥 + 828333 

𝑁2(𝑥) = 4354473 − 239478𝑥 + 5522,22𝑥2 

Obtained 𝑵𝟐(𝒙) = 5522,22𝑥2 − 239478𝑥 + 4354473 

Polynomial Equation: 

BTN: obtained 𝑷(𝒙) = 5750𝑥2 − 249630𝑥 + 4518400 

𝐵𝑆𝐼: obtained 𝑷(𝒙) = 6655,54𝑥2 − 267500𝑥 + 4542774 

𝑀𝑎𝑛𝑑𝑖𝑟𝑖: obtained 𝑷(𝒙) = 5522,22 𝑥2 − 239478𝑥 + 4354473 

 

To prove it can include data for years that have existed in the previous table: 

BTN: Obtained 𝑷(𝒙) = 5750𝑥2 − 249630𝑥 + 4518400 

 10 years   𝑷(𝟏𝟎) = 5750(10)2 − 249630(10) + 4518400 = 𝑅𝑝2.597.100 

 15 years   𝑷(𝟏𝟓) = 5750(15)2 − 249630(15) + 4518400 = 𝑅𝑝2.067.700 

 20 years   𝑷(𝟐𝟎) = 5750(25)2 − 249630(20) + 4518400 = 𝑅𝑝1.825.800 

𝐵𝑆𝐼: Obtained 𝑷(𝒙) = 6655,54𝑥2 − 267500𝑥 + 4542774 

 10 years  𝑷(𝟏𝟎) = 6655,54(10)2 − 267500(10) + 4542774 = 𝑅𝑝 2.533.333 

 15 years  𝑷(𝟏𝟓) = 6655,54(15)2 − 267500(15) + 4542774 = 𝑅𝑝 2.027.778 

 20 years  𝑷(𝟐𝟎) = 6655,54(20)2 − 267500(20) + 4542774 = 𝑅𝑝 2.004.807 

𝑀𝑎𝑛𝑑𝑖𝑟𝑖: Obtained 𝑷(𝒙) = 5522,22 𝑥2 − 239478𝑥 + 4354473 

 10 years  𝑷(𝟏𝟎) = 5522,22 (10)2 − 239478(10) + 4354473 = 𝑅𝑝 2.511.918 

 15 years  𝑷(𝟏𝟓) = 5522,22 (15)2 − 239478(15) + 4354473 = 𝑅𝑝 2.004.807 

 20 years  𝑷(𝟐𝟎) = 5522,22 (20)2 − 239478(20) + 4354473 = 𝑅𝑝 1.773.807 
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From the results we can see the similarity of the value of monthly installments with the data at the 

beginning, so it can be said that the formula obtained tends to be correct or almost close to the truth. 

So that it can make it easier for someone to make a decision when they want to take a house 

mortgage: 

BTN: obtained 𝑷(𝒙) = 5750𝑥2 − 249630𝑥 + 4518400 

𝐵𝑆𝐼: obtained 𝑷(𝒙) = 6655,54𝑥2 − 267500𝑥 + 4542774 

𝑀𝑎𝑛𝑑𝑖𝑟𝑖: obtained 𝑷(𝒙) = 5522,22 𝑥2 − 239478𝑥 + 4354473 

Ket: x is the number of years you want to take during the instalment 

 

Lack of formula. This formula can only be used if the consumer takes a mortgage of IDR 

200,000,000.00 so that for other nominals it must be done as in the discussion division. This 

formula can also only be used if the instalments taken are fixed rate. So this formula only helps part 

of the work of mortgage consultants. When consumers want to buy a house with a nominal value of 

IDR 200,000,000.00 But do not want multiples of 5 years, for example, consumers want to pay in 

instalments for 7 years, it can be used and compared to which bank is the cheapest. 𝑥 =  𝑦𝑒𝑎𝑟𝑠 7 

BTN: Obtained 𝑷(𝟕) = 5750(7) − 249630(7) + 4518400 = 𝑅𝑝 3.052.740 

𝐵𝑆𝐼: 𝐎𝐛𝐭𝐚𝐢𝐧𝐞𝐝 𝑷(𝟕) = 6655,54(7)2 − 267500(7) + 4542774 = 𝑅𝑝 2.996.399 

𝑀𝑎𝑛𝑑𝑖𝑟𝑖: Obtained 𝑷(𝟕) = 5522,22(7)2 − 239478(7) + 4354473 = 𝑅𝑝 2.948.718 

 

It can be seen from the calculations that have been done, Bank Mandiri has instalments with fewer 

costs than other banks. So that consumers can make transactions with independent banks if they 

want to find the lowest mortgage instalments. 

 

4. Conclusion 

 

From the results of the study, results and discussion we can make a brief formula for a person or 

group who wants to make mortgage installments with a total installment of IDR 200,000,000.00, 

but does not have much time to consider which bank is the cheapest. Then the results of our study 

can help. A person who wants to do the mortgage just enters the number of years desired to pay off 

the installments into x as input. 

BTN: obtained 𝑷(𝒙) = 5750𝑥2 − 249630𝑥 + 4518400 

𝐵𝑆𝐼: obtained 𝑷(𝒙) = 6655,54𝑥2 − 267500𝑥 + 4542774 

𝑀𝑎𝑛𝑑𝑖𝑟𝑖: obtained 𝑷(𝒙) = 5522,22 𝑥2 − 239478𝑥 + 4354473 

 

This formula can be used by people who are unfamiliar with finance or people who work in the 

field of mortgage consultants to shorten their work. This formula is still said to be limited because it 

can only be used when the nominal installment is IDR 200,000,000.00. If beyond that this formula 

cannot be used, but people can just follow the methods and steps in the discussion section and be 

assisted by excel. Advice to readers if interested in continuing this research, it will be very useful to 

make it easier for people to know the nominal installments. Maybe it can be developed into 

technology through programming languages. The calculation and formula produced are only for 

nominal or total installments of IDR 200,000,000.00 so that they cannot be used when the total 

installments change. This study also does not intend to find the best or worst of the 3 banks sampled 

so that cheap does not mean bad or expensive service does not mean it is not worth it, all back to 
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other indicators provided by banks for consumers. 
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