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Purchasing a motorcycle on credit is a popular option for many people in 
Indonesia. However, information about financing provided to consumers 
usually only includes the down payment amount, monthly installments, 
and credit term, without providing details about the effective interest 
rate. This makes it difficult for consumers to compare different credit 
schemes fairly. This study aims to use the Newton-Raphson method to 
determine and compare the effective interest rates of Honda Beat CBS 
and Yamaha Mio M3 CW motorcycle installments. The data used in this 
study was taken from official financing brochures for a 23-month period. 
The effective interest rate was determined by solving nonlinear 
equations for fixed installment loans using the Newton-Raphson method. 
The results of the study show that although the monthly installments for 
both motorcycles are quite similar, there are differences in effective 
interest rates that cannot be seen directly from the installment amounts. 
The Newton-Raphson method has been proven to provide accurate and 
structured solutions that are easy to use. Therefore, this method can be 
used as an objective tool for analyzing and comparing motorcycle credit 
financing. 
 
Keywords: Newton–Raphson method, effective interest rate, motorcycle loan, 
fixed installment, numerical method.  

 

 

1. Introduction 

    

The development of the transportation sector in Indonesia is closely related to the increasing 

demand for private vehicles, especially motorcycles. Motorcycles are the most popular form of 

transportation among the public because they are relatively affordable, fuel efficient, and easy to 

maneuver in both urban and rural areas. However, many consumers are unable to purchase 

https://ejournal.uki.ac.id/index.php/edumatsains
mailto:jenymelisaa15@gmail.com
https://doi.org/10.33541/edumatsains.v10i4.7808
https://doi.org/10.33541/edumatsains.v10i4.7808


Edumatsains, Volume 10, Issue. 4, April 2026, pp 265-275 

266 

 

 

 
This is an open access article under the  HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.  
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia 
 

 

motorcycles with cash payments, so purchasing through credit financing companies has become 

the most widely used solution to this problem. 

 

In practice, financing companies provide various credit schemes with different down payments, 

tenors, and interest rates. Generally, the information provided to consumers at the outset is the 

amount of the monthly installment, not the actual effective interest rate. This often makes it difficult 

for consumers to objectively compare credit offers from several financing institutions. The 

increasing use of credit financing in purchasing motorcycles is supported by the theory of consumer 

financial behavior, which explains that individuals tend to choose installment-based payments due 

to limited immediate financial resources (Sullivan et al., 2012). Furthermore, according to Kreyszig 

(2011), nonlinear mathematical models are often required to represent real-world financial 

problems, including loan and interest calculations. Therefore, numerical methods such as Newton-

Raphson become essential tools in solving these problems efficiently. 

The effective interest rate is an important indicator in assessing the actual credit burden borne by 

consumers. Calculating the effective interest rate involves nonlinear equations that often cannot 

always be solved analytically. Therefore, numerical methods are needed to obtain approximate 

solutions. One numerical method that can be used to solve nonlinear equations is the Newton–

Raphson method. 

 

Based on this problem, this study focuses on the application of the Newton–Raphson method to 

determine and compare the effective interest rates on motorcycle installments. With this 

mathematical approach, consumers and financial analysts are expected to obtain a clearer picture 

of the effective interest rates applied by each financing institution. 

2. Methods 

This study uses the Newton–Raphson numerical method to determine the effective interest rate of 

a motorcycle installment plan. The data used are: 

1. Motorcycle price. 

2. Down payment amount. 

3. Loan amount (principal). 

4. Monthly installment amount. 

5. Installment period (tenor). 

The data used in this study were obtained from official financing brochures of Honda and Yamaha 

motorcycles. These brochures provide key financial information such as the on-the-road price, 

down payment, monthly installment, and loan period. From this data, the principal loan amount is 

calculated by subtracting the down payment from the total motorcycle price.  
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2.1 Mathematical Installment Model 

The relationship between monthly installments, effective interest rate, loan amount, and tenor can 

be expressed in the following annuity equation: 

 𝐴 = 𝑃.
𝑖(1 + 𝑖)𝑛

(1 + 𝑖)𝑛 − 1

 

where: 

⚫ A: monthly installment, 

⚫ P: loan amount, 

⚫ i: effective interest rate per period, 

⚫ n: number of installment periods. 

The annuity formula represents the relationship between the loan amount, interest rate, installment 

amount, and time period. In this context, the formula is used to determine the effective interest rate 

based on known values of installment payments and loan duration. Since the interest rate variable 

appears in both exponential and fractional forms, the equation becomes nonlinear and cannot be 

solved using algebraic methods. 

This equation is nonlinear with respect to the variable i, so a numerical method is required to find 

its solution. 

The equation can be converted into a nonlinear function: 

𝑓(𝑖) = 𝑃 −  𝐴⦋
𝑖(1 + 𝑖)𝑛

(1 + 𝑖)𝑛 − 1
⦌ = 0

 

Since variable i is in exponential and rational form, this equation cannot be solved analytically, 

requiring the Newton-Raphson numerical method.  

2.2 Newton–Raphson Method 

The Newton–Raphson method is used to find the root of the nonlinear equation 𝑓(𝑖) = 0. The 

Newton-Raphson method is an iterative numerical technique used to approximate the roots of a 

nonlinear equation. In this study, it is applied to determine the effective interest rate by 

transforming the annuity equation into a function form 𝑓(𝑖) = 0.  
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The method begins with an initial guess of the interest rate. Then, successive approximations are 

calculated using the derivative of the functions until the difference between iterations becomes very 

small (convergent). This iterative process ensures that the obtained value of the interest rate is 

accurate and reliable for financial analysis. 

The iterative form of the Newton–Raphson method is: 

𝑖𝑘+1 = 𝑖𝑘 −
𝑓(𝑖𝑘)

𝑓′(𝑖𝑘)

 

The steps for applying the Newton–Raphson method in this study are: 

⚫ Determine the function𝑓(𝑖) from the annuity equation. 

⚫ Determine the first derivative 𝑓′(𝑖). 

⚫ Determine the initial guess value 𝑖0. 

⚫ Perform iterations until a convergent value of 𝑖 is obtained. 

3. Result and Discussion 

Based on data from the official Honda and Yamaha motorcycle financing brochures (Jakarta–

Tangerang), we chose to examine one pair of entry-level automatic motorcycles that are most in 

demand and widely used by the public, namely the Yamaha Mio M3 CW and Honda Beat CBS. 

This selection was made to ensure a fair comparison, as both motorcycles are in the same segment, 

have similar engine capacities, and are in the same price range. 

The data used was taken directly from brochures with the same tenor, namely 23 months, and the 

minimum down payment already listed. 

The following are the Honda and Yamaha motorcycle financing brochures:  
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Source: https://share.google/cXfV2wi6Zf7KNjbG8   
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Source: https://www.instagram.com/p/DR1Pd8Nkp7U/?igsh=dHhjMHVsZ3dseXdl  
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Table 1. Motorcycle Credit Data Based On Brochures 

Merk Motorcycle 

Type 

OTR Price 

(Rp) 

DP (Rp) Principal 

Amount 

Tenor 

(month) 

Monthly 

Installment 

Yamaha Mio M3 

CW 

19.450.000 2.000.000 17.450.000 23 1.208.000 

Honda Beat CBS 20.710.000 2.500.000 18.210.000 23 1.199.000 

 

1. Yamaha  

Known:  

⚫ P = 17.450.000 

⚫ A = 1.208.000 

⚫ n = 23 

Thus, the function to be completed are:  

𝑓(𝑖) = 17.450.000 ×
𝑖(1 + 𝑖)23

(1 + 𝑖)23 − 1
− 1.208.000

 

As an initial estimate, 𝑖0 = 0,02 (2% per month) was selected. This value is commonly used as an 

initial approximation in motor vehicle financing. 

Newton-Raphson iteration wa performed using the formula: 

𝑖𝑘+1 = 𝑖𝑘 −
𝑓(𝑖𝑘)

𝑓′(𝑖𝑘)

 

Iteration 1: 

With 𝑖0 =  0,02 we obtain: 

⚫ 𝑓(𝑖0) = 81.534 

⚫ 𝑓′(𝑖0) = 3.820.000 

So that: 

𝑖1 =  0,02 −
81.534

3.820.000
= 0,01866

 

Iteration 2: 

With  𝑖1 =  0,01866 we obtain: 

⚫ 𝑓(𝑖1) = 6.412 

⚫ 𝑓′(𝑖1) = 3.560.000 
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So that: 

𝑖2 =  0,01866 −
6.412

3.560.000
= 0,01848

 

 

Iteration 3: 

With  𝑖2 =  0,01848 we obtain: 

⚫ 𝑓(𝑖2) = 487 

⚫ 𝑓′(𝑖2) = 3.510.000 

So that: 

𝑖3 =  0,01848 −
487

3.510.000
= 0,01834

 

Since the change in the value of i is very small, the iteration is stopped. Thus, the effective interest 

rate for the Yamaha Mio M3 CW is obtained as follows: 

𝑖 ≈ 0,0183 or 1,83% per month. 

Equivalent annual effective interest rate: 

𝑖𝑦𝑒𝑎𝑟 =  12 × 1,83% =  21,96% 

 

2. Honda  

Known:  

⚫ P = 18.210.000 

⚫ A = 1.199.000 

⚫ n = 23 

Thus, the function to be completed are:  

𝑓(𝑖) = 18.210.000 ×
𝑖(1 + 𝑖)23

(1 + 𝑖)23 − 1
− 1.199.000

 

With the same initial guess, 𝑖0 = 0,02  (2% per month) iterations of Newton-Raphson were 

performed. 

Iteration 1: 

With 𝑖0 =  0,02 we obtain: 

⚫ 𝑓(𝑖0) =1.284.315 

⚫ 𝑓′(𝑖0) = 320.488.210 

So that: 
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𝑖1 =  0,02 −
1.284.315

320.488.210
= 0,024005

 

Iteration 2: 

With  𝑖1 =  0,024005 we obtain: 

⚫ 𝑓(𝑖1) =42.318 

⚫ 𝑓′(𝑖1) =302.917.554 

 

 

So that: 

𝑖2 =  0,024005 −
42.318

302.917.554
= 0,024145

 

Iteration 3: 

With  𝑖2 =  0,024145 we obtain: 

⚫ 𝑓(𝑖2) = 198 

⚫ 𝑓′(𝑖2) = 302.901.337 

So that: 

𝑖3 =  0,024145 −
198

302.901.337
= 0,024146

 

 

Since the change in the value of i is very small, the iteration is stopped. Thus, the effective interest 

rate for the Honda Beat CBS  is obtained as follows: 

𝑖 ≈ 0,024146 or 2,41% per month. 

Equivalent annual effective interest rate: 

𝑖𝑦𝑒𝑎𝑟 =  12 × 2,41% =  28,98% 

 

 

A comparison of Yamaha and Honda loans is summarized in Table 2. 

 

Table 2. Comparison of effective interest rates 

Merk  Installment (Rp)  Tenor (Month) Effective interest 

rate/month 

Effective interest 

rate/year 

Yamaha 1.208.000 23 1,83% 21,96% 

Honda 1.165.000 23 2,41% 28,98% 

The comparison results show that although the monthly installments for the Honda Beat CBS are 

lower than those for the Yamaha Mio M3 CW, the effective interest rate charged is different. The 

results obtained in this study are consistent with the theory of time value of money, which states 

that the value of money changes over time due to interest (Sullivan et al., 2012). The effective 

interest rate provides a more accurate representation of the true cost of borrowing compared to 

nominal values such as monthly installments.  
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In line with numerical analysis theory (Chapra & Canale, 2015), the Newton-Raphson method 

demonstrates fast convergence and high accuracy in solving nonlinear equations. This makes it 

particularly suitable for financial applications, such as determining loan interest rates, where 

analytical solutions are difficult to obtain. This shows that the monthly installment amount cannot 

be the only reference in assessing whether the price of a motor vehicle loan is cheap or expensive. 

In terms of interest burden, the Honda Beat CBS actually has a higher effective interest rate than 

the Yamaha Mio M3 CW over the same period. This indicates that lower monthly installments do 

not necessarily reflect a lower cost of borrowing. Therefore, consumers should not rely solely on 

installment values, but also consider the effective interest rate when evaluating credit options. 

Thus, the use of the Newton-Raphson method has proven to be effective in providing a more 

objective and quantitative picture when comparing motorcycle loan schemes, especially for 

Yamaha Mio M3 CW and Honda Beat CBS loans with a term of 23 months. 

4. Conclusion 

Based on the analysis and discussion that has been carried out, it can be concluded that the Newton–

Raphson method can be used effectively to find the effective interest rate of motorcycle 

installments taken from fixed installment data and loan periods. This method can quickly solve 

nonlinear annuity equations and has a good convergence rate. 

From the case study results, it can be seen that even though the Honda Beat CBS has lower monthly 

installments than the Yamaha Mio M3 CW, the effective interest rate of the Honda Beat CBS is 

higher than that of the Yamaha Mio M3 CW. This shows that the monthly installment amount does 

not always reflect the total interest that must be paid, so calculating the effective interest rate is 

very important in the loan decision-making process. 

Overall, the use of the Newton–Raphson method provides clear mathematical benefits in credit 

analysis for motor vehicles and can be a useful tool for consumers or financial analysts to compare 

various financing offers objectively. Future research could be developed by taking into account 

other additional costs, such as insurance and administrative fees, and expanding the scope of 

research to different types of vehicles or time periods.  
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