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ABSTRACT

Credit life insurance is a type of life insurance designed to pay off a borrower's remaining debt in the event
of their death. It is a collaborative product between a bank and an insurance company, offering the benefit
of loan repayment to the bank in the event of the death of the borrower (debtor). The repayment includes the
outstanding debt and accrued interest. This study aims to analyze credit life insurance premiums for loans
with flat and effective interest rates, and explore how the borrower's age and loan term affect these
premiums. The bank offers loans with a fixed interest rate of 1.25% per month (15% per annum). The
effective interest rate is 2.4% per month (28.8% per annum) for a loan term of 24 months. The method used
Is a quantitative approach, and uses the principle of equality so that the company's obligations are equal to
the rights received by participants. The results show that credit life insurance premiums for flat and
effective interest rates are almost the same. However, the premium increases significantly as the
participant's age increases and further increases as the loan term progresses.

Key Words: Credit life Insurance, Flat Interest Rates, Effective Interest Rates, Equivalence Principle,
Insurance Premiums.

1. INTRODUCTION

Banks play a crucial role in boosting socio-economic development by supplying financial resources that
enable individuals and businesses in numerous ways [1]. Through the provision of credit, banks contribute
significantly to economic growth and the improvement of people's living standards [2]. However, extending
credit also involves the risk of borrowers failing to meet their obligations, which can negatively impact bank
profits and the quality of their credit portfolios, resulting in a rise in non-performing loans. During the credit
period, borrowers may encounter challenges that prevent them from meeting their debt repayment
obligations, with one of the most significant risks being the death of the debtor.

To mitigate the risks associated with borrower defaults, banks often include credit life insurance in their
lending processes [3, 4]. This type of insurance provides a safety net for both lenders and borrowers by
guaranteeing that any remaining debts are settled in the event of the borrower's death. Through the
collaboration between banks and insurance companies, financial risks are managed more effectively,
reducing potential losses for both parties. Credit life insurance guarantees that the remaining loan balance
will be repaid to the bank, safeguarding its financial stability. The implication for borrowers is that they are
required to pay a premium for this insurance, with the premium's cost varying based on the loan type—
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whether it follows a flat or effective interest rate structure. Understanding how these premiums are
calculated is crucial for both financial institutions and borrowers, as it directly influences the affordability
and overall cost of the loan [5, 6].

Despite the significance of credit life insurance, limited research exists that compares premium
calculations for loans with different interest rate structures, such as flat interest rates and effective interest
rates. This study aims to analyze credit life insurance premiums on loans with flat and effective interest
rates. It focuses on credit life insurance premiums for both types of loans and explores how the borrower's
age and loan term affect these premiums. The findings of this study will benefit financial institutions in
pricing credit life insurance more accurately and help borrowers understand the cost implications of their
insurance options.

2. LITERATURE SURVEY

In this section, several previous references are given that examine aspects such as credit life insurance
premiums in commercial banks [3], the role of flat and effective interest rates in determining
installment/credit payments [7], as well as several supporting references regarding interest rates, premiums,
and insurance.

a) Interest Rates Structures in Loans

A flat interest rate is a method of calculating interest on a loan where the interest amount is fixed
based on the initial principal amount throughout the entire loan period. The formula for calculating
the monthly installment using a flat interest rate is as follows [7, 8].

L
A Principle Payment/Month = T

i
Interest Installment/Month = L X é

L i
Total Installment/Month = T + L X é

Where
L = Loan Principal
T = Loan Term (in month)
ir = Flat Interest Rate per Annum
The effective interest rate is a method of calculating interest on a loan where the interest is

charged only on the outstanding balance of the principal. The method used to calculate it [9], [10]:

L
A Principle Payment/Month = T

i
Interest Installment/Month = OL X é
Where
OL = Outstanding Loan Priciple
i, = effective interest rate per annum
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The relationship between the flat interest rate and the effective interest rate is as follows:
20 XT
T+1

Efektif Interest Rate per annum = i, =

b) The Future Lifetime Random Variable

Consider an individual who is currently x years old. The exact time of death for this person is
uncertain and may occur at any point in the future. The remaining lifetime of this individual,
represented by T, is modeled as a continuous random variable. The cumulative distribution function
(CDF) of T,, denoted T, is defined as [11], [12], [13]:

Fx(t) = Pr[Tx <t] - (1)

This function represents the probability that the person's remaining lifetime is less than or equal to
t years.

The future lifetime of an individual aged x years is represented as a discrete random variable within
an actuarial framework, denoted by K, . This random variable follows the probability function:

PriKy =i]=Pr[i<Ty <i+1] = pxqesi = i|9x i=012,.. - (2

Here, K, = i signifies that the individual will pass away between ages x +i and x +i+ 1 [10],
[12]. This actuarial model provides a structured approach to estimating the probability distribution of
future lifetime events.

c) Life Tables and Terms Insurance

Mortality tables are essential tools in actuarial science, providing key functions such as L, q,, and p,.
Her, [, indicates the number of individuals alive at age x.. The function g, represents the
probability that an individual aged x will pass away before reaching age x + 1, whereas p, denotes
the likelihood of surviving to age x + 1. Furthermore, the probability that an individual aged x will
die before attaining age x + n is denoted as ,q, , which can be calculated using the appropriate
formula [12]:

lx_lx n
nQX=1_npx=T+ """ (3)

Futhermore, the uniform distribution of deaths assumption is the most widely used approach for
fractional age estimations. It can be expressed in two equivalent forms, as follows: For an integer x
and for 0 < s < 1, itis assumed that ¢q, = sq, [12].

A term insurance policy for an individual aged x, offering a benefit of 1 unit, guarantees a payment
of 1 at the end of the policy year in which death occurs, provided the death happens within a
specified term of n years [11], [12]:

1 = ymolyj+l — yn-1_j+1
AX!J_l_ j=0 v/ iPx Ax+k = Lij=0 v/ iDx jqu _____ (4)

If a death benefit of 1 unit is paid at the end of a 1/m -year term in which death occurs, provided it
happens within n years, the expected present value is represented by [14]:

nm-—1
1
Ax:(;_nl) = Z v(k+1)/m k/mll/m Ax
k=0
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d) Premium

Determining the premium for an insurance policy is crucial for insurance companies. Important
factors affecting the premium include the policyholder's age, the length of the coverage period, and
the benefit amount to be paid by the insurer. Premiums paid by policyholders contribute to a fund
that the insurance company uses for benefit payouts, administrative expenses, operational costs, and
other expenses. The equivalence principle is a common method for calculating premiums,
represented by the equation [10]:

E[L] =0 —  (8)

where the insurer's loss, L, is a random variable defined as the cash value of the benefit minus the
random annuity value of the premiums paid by the policyholder.

3. OBJECTIVE OF RESEARCH

This research focuses on credit life insurance premiums for both types of loans and explores how
borrower age and loan tenure affect these premiums. The findings from this study will benefit financial
institutions in pricing credit life insurance more accurately and helping borrowers understand the cost
implications of their insurance choices.

4. RESEARCH METHODOLOGY

This study adopts a quantitative approach to compare premiums at different interest rate structures and
uses the equivalence principle so that the obligations of the company are equal to the rights received by
participants. The equivalence principle emphasizes that the expected present value of the premium is equal
to the expected present value of the insurance benefit. Data is sourced from a bank that provides loans with
flat and effective interest rates.” This bank offers loans with a fixed interest rate of 1.25% per month (15%
per year). The effective interest rate is 2.4% per month (28.8% per year) for a loan term of 24 months. In
addition, the mortality table used is TMI 2019. The Python programming language was used to calculate the
premium based on a 5% interest rate [15].

5. RESULT AND DISCUSSION

This section outlines the model utilized to determine credit life insurance premiums. Premium
calculations are carried out using the equivalence principle, equation (6), In this case, the expected present
value of the premiums equals the expected present value of the insurance benefit. In this model, it is
assumed that the debtor is x years old with an initial loan amount of P, and a loan term of n years (or 12n
months). The insurance company will pay the remaining principal plus interest to the bank if the debtor dies.
Let P, P,, Ps, -++, P;,, €ach represent the amount of benefits that the insurance company will pay to the bank
if the debtor's death occurs in the 15¢, 24, 37@ month, and so on until the 12t* month. For single premium
payments, the premium amount is:

Il -1 1
I e Y

Zp s Mmoo ™

Premium =Y, l
X

with = % , 1 represents the interest rate per year. [, denotes the number of individuals who are x years
old.

Furthermore, for loans that use fixed (flat) interest of ir per year and using the uniform distribution of
death for fractional age assumption then equation (7) can be written in the form
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: _ 1 on—1lerelerers w12 L4t _ Py . if
Premium = atho L LjE v (P0 e 1+12t) + P, 12) ----- (8)

On the other hand, for loans that apply an effective interest, i, then equation (7) can be written in the
form

.01 on-1bere— et e+ v12 J ¢ Py ,. ie
Premi = ;Zmo 1, L=V (PO —5, U~ 1+ 12t)) (1 + E) ------ 9

A Python-based application was created to calculate the premium value, as shown in equations (8) and (9).
Using equation (8) for an initial principal P, of 100 million rupiah, a loan term of n = 8 years, and ages
x=30,35,40,45,50 years, the results are presented in The Figure (1).

LOAN TERM OF 8 YEARS
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Figure 1. Credit life insurances premiums for flat and effective interest rate with the loan amount of
100 million rupiah and debtor age 50 years

Figure 1 shows that at age 30 years , the net premium is almost the same for both interest types: flat interest
is 236,907 IDR and effective interest is 236,736 IDR, for a loan amount of 100 million IDR and a loan term
of 8 years. The same pattern is observed for other ages. Futhermore, the net premium increases significantly
with the borrower’s age for both flat and effective interest rates, with minimal differences between the two.
The trend shows that as the borrower’s age increases, the premiums rise, particularly for older borrowers.
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Figure 2. Credit life insurances premiums for flat and effective interest rate with the loan amount of
100 million rupiah and debtor age 50 year

Figure 2 compares the net premiums for credit life insurance across different loan terms (ranging from 2 to
10 years) for both flat and effective interest rates. The net premium values are represented on the y-axis,
while the loan terms in years are displayed on the x-axis. The net premiums for flat and effective interest
rates are very close to each other across all loan terms, with only slight differences. This aligns with the
study's finding that credit life insurance premiums for both interest types are nearly identical. Furthermore,
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the premium amount increases significantly the loan term lengthens. For example: At a 2-year loan term, the
net premium is around 321,713 (flat) and 321,666 (effective). At a 10-year loan term, the net premium has
risen to approximately 1,722,049 (flat) and 1,719,987 (effective). This trend suggests that loan duration has a
significant impact on premium costs, regardless of the interest type. Overall, the chart demonstrates that
while the choice between flat and effective interest rates has minimal effect on premiums, the length of the
loan term strongly influences the premium amount.

6. CONCLUSION

The study finds that credit life insurance premiums for flat and effective interest rates are almost identical.
However, premiums increase significantly with the participant's age and further increase as the loan term
extends.
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